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BY FEDERAL EXPBESS 

December 29,1999 

Mitchall G. Clark 
4365 McConnell Avenue 
Los Angeles, CA 90066 

Tel. (3 10) 3917908 
Fax. (310) 398 1714 

Dockets Management Branch 
Food and Drug Administration 
Room l-23 
12420 Parklawn Drive 
Rockville, Maryland 20857 

Citizen Petition 
Pamidronate Disodium Iuiection 

.; Dear Sir 

Attached are four (4) copies of a Citizen Petition requesting that a change in dosage form of Pamidronate 
Disodium Injection be considered suitable for submission as an Abbreviated New drug Application 
W’JN. 

If you have any questions please call the undersigned on 3 10 39 17908. 

Yours sincerely, 

I 
Mitchall G. Clark 
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CITIZEN PETITION 

The undersigned submits this petition under section 505(j)(2)( C) of the Federal Food Drug, and 
Cosmetic Act and 21 CFR 3 14.93, and 10.30 to request the Commissioner of Food and Drugs to 
grant the Petitioner permission to file an Abbreviated New Drug Application (ANDA) for the 
Petitioner’s Pamidronate Disodium Injection 3 mg/mL, and 9 mg/mL in a ready to use solution for 
injection. 

A. ACTION REQUESTED 

This petition seeks a determination that the proposed Pamidronate Disodium Injection 3 mg/mL 
and 9 mg/mL, in a ready to use solution for injection is suitable for evaluation under an ANDA 
This preservative free product is presented in 10 mL vials containing the equivalent to 30 mg and 
90 mg of Pamidronate Disodium respectively. This Petition further requests a waiver fi-om the 
need to conduct clinical studies in pediatric patients, as described in the Regulations Requiring 
Manufacturers to Assess the Safety and Effectiveness of New Drugs and Biological Products in 
Pediatric Patients; Final Rule published December 2,1998, in the Federal Register (Pediatric 
Rule){63 FR 66632). 

B STATEMENT OF GROUNDS 

The reference product, Aredia@ @unidronate Disodium for Injection, 30 mg and 90 mg per vial) 
by Novartis Pharmaceuticals Corporation is a lyophilized product that requires reconstitution prior 
to use. The proposed product, Pamidronate Disodium Injection 3 mg/mL and 9 mg/mL in 10 mL 
vials is a ready to use solution. 

The proposed product is equivalent in use, dosage, and route of administration to the listed drug 
Aredia, and the concentration of the solution product is in accordance with the FDA approved 
labeling for Aredia (attachment 1). 

The formulations of Aredia and the proposed Pamidronate Disodium Injection are presented in 
Table 1. 

Table 1 
Comparison of the Reference and the Proposed Product 

30 mg per Vial 90 mg per Vial 

‘Equivalent to Pamidronate Disodium 30 mg and 90 mg respectively 
‘Phosphoric Acid used for pH adjustment 
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As can be seen from Table 2, the amount of the pamidronate species is identical in the Arediae 
(pamidronate Disodium for Injection) and the proposed Pamidronate Disodium Injection. The pH 
of the proposed solution is identical and is in the normal pH range for therapeutic products, 

There are no differences between the reconstituted Aredia and the proposed product as shown in 
Table 2. 

Table 2: Comparison of Reconstituted Aredia and the Proposed Product. 

Ingredient 

Pamidronic Acid 

30 mg per Vial 90 mg per Vial 

Aredia Proposed Aredia Proposed 
Product Product 

25.21 mg 25.27 mg 75.80 mg 75.80 me - 

i 

Sodium ions 
Phosphoric Acid’ 
Marmitol 

4.9 mg 
qs 

470 mfz 

4.9 mg 
C&S 

470 rnsz 

14.8 mg 
qs 

3715 rng 

14.8 mg 
qs 

375 rnv 

Water for Injection* I 10 mL I 10 mL I 10 mL 10 mL 
pH 6.5 6.5 6.5 1 6.5 

*Powder is reconstituted with 10 mL Water for Injection 

The proposed product will also eliminate the necessity for reconstitution and mixing prior to use. 
This will avoid the possibility of improper reconstitution and mixing of the powder and minimize 
aseptic manipulations of the product, thereby reducing the chance of contamination. 

The petitioner also requests a waiver from the need to conduct clinical studies in pediatric patients 
in support of this petition to change dosage form. Under the regulations cited in Part A of this 
petition, waivers are granted if: (1) The product (a) did not represent a meaningful therapeutic 
benefit over existing treatments, and (b) was not likely to be used in a substantial number of 
pediatric patients as a whole, or was not likely to be used in a substantial number of one or more 
pediatric subpopulations. 

The petitioner submits that the requested change in dosage form described above satisfies the 
requirements for a waiver from the need for clinical studies in the pediatric population for the 
following reasons: ._, i . . . . .__ 

1 

a) The change in dosage form from pamidronate disodium lyophilized powder to a ready to 
use aqueous form of pamidronate disodium is a pharmaceutical change only. The 
proposed product is identical to the reference product (Aredia) when Aredia is 
reconstituted as described in the labeling. The change does not represent a meaningful 
therapeutic benefit over the reference product or other existing treatments. 
Pamidronate disodium is indicated for use in patients with Paget’s Disease; in 
hypercalcemia of malignancy; and in osteolytic bone metasteses of breast cancer and 
osteolytic lesions of multiple myeloma. All of these diseases are primarily diseases of the 
adult population therefore pamidronate disodium will not be used in a substantial number 
(>SO,OOO) of pediatric patients. Evidence to support this statement has been obtained from 
The Center for Disease Control and Statistics, Vital and Health Statistics, Series 13, No. 
138 (published September 1998) (Attachment 2); form Harrison’s Principles of Internal 
Medicine, 14fh Edition, Page 7 13 (Attachment 3); and from the NC1 SEER Pediatric 
Monograph (Attachment 4). 

b) 
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D 

I 

E 

Provided in attachment 2 is a listing of estimates of the number of hospital discharges 
from short-stay hospitals, by ICD-9-CM code, sex and age of patient. The ED-9-CM 
code for Paget’s Disease is 73 1.0, and for hypercalcemia is 275.4. 

There were approximately 18,000 hospital discharges for patients age between 15 and 44 
years diagnosed with ‘hypercalcemia’. No statistics were identified for the specific 
diagnosis of hypercalcemia of malignancy. For patients under 15 years, no numbers are 
provided because the estimate of diagnosis is less than 5000. Therefore, based on these 
estimates, the population of pediatric patients with hypercalcemia of malignancy is 
expected to be considerably less than 23,000 (18,000 + 5,000 patients), and is most 
probably less than 5000 patients. The dam also support the fact that hypercalcemia of 
malignancy is a disease of aging, and therefore would occur at a low frequency in the 
pediatric population, especially where the disease is associated with malignancy. 

Paget’s Disease has the ICD-9-CM code 73 1.0. No occurrences of this disease were 
recorded in the samples used to estimate the number of diagnoses of this disease in 
patients below the age of 44 years. Paget’s disease, like hypercalcemia of malignancy is a 
disease of aging, therefore it is reasonable to assume, with support from the CDC 
statistics, that this disease is very rare in the pediatric population, and certainly occurs in 
less than 50,000 pediatric patients. 

Harrison’s (Attachment 3) states that multiple myeloma increases with age and is rare 
below age 40. An incidence of 4 in 100,000 is quoted for this age group. Further, 
malignancies of the bone are reported in only 650-700 children and adolescents younger 
than 20 years in the United States (Attachment 4). 

For all of the reasons presented in this statement of grounds, it is believed that the proposed 
Pamidronate Disodium Injection 3 mg/mL and 9 mg!niL in 10 mL vials is suitable for evaluation 
under an ANDA. 

ENVIRONMXNTAL IMPACT 

Action on an ANDA is categorically excluded from the requirements of an environmental 
assessment or impact statement under 21 CFR 25.3 1 (a). 

ECONOMIC IMPACT 

Not Applicable 

CERTIFICATION 

The undersigned certifies that to the best knowledge and belief of the undersigned, this petition 
includes all the information and views on which the petition relies, and that it includes 
representative data and information known to the petitioner, which are unfavorable to the petition. 

cd\cQQ< 

Mitchall G. Clark, B. Pharm., MRPharmS. 
4365 McConnell Avenue, 
Los Angeles, CA 90066 

Tel (310) 391 7908 
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INNOVATOR’S LABELING 
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c!, NOVARTIS c98-46 (Rev. 9f96) 
665336 

Aredia@ 
pamidmnate dIeodium for lnjectfon 
For fntrave~s InfusIon 

Rx only 

Presctlbing Information 

DESCRIPTION 
A&ii pamidronate dlsodium (APO). ts a bone-msoqtion lnhlbltor available in 3Omg or 
9%mg vlals for lntraven~us admMtra6on. Each 3Omg. and gOme viat cc&air& rasps&My. 
30 mg and 90 mg of sterile, lyoph8ized pamidroaate dlsodium and 470 mg and 375 mg of 
mannitol, USP. The pH of a 1% solu6on of pamidnmate d&odium in diitilled water is 
appmxitnamly 6.3. Are&. (L member of the group of chemical campaunds known as 
bisphosphonates, is an anakg of male. Pamidmnate disodii Is designated 
chemkdly as phosphonk add (3-amino.l-hyo?oxypropyiGsne) MS-, disodium salt, 
pentahydmte, (APO). and its structural formula is 

Po&fNa 
I 

NH*-Cl+-CH,-+-OH . 5H20 

I 
60$4Na 

Pamidronata disodium 4s a white-to-ptacfkaily-v&he powder. lt is soluble In waler tuhi in 
2N sodium hydmxide. spsdngly soluble In 0.1 N hydrochlork add and in O.lN a&k add, end 
practicatly insolubk ln organic solvents. its molea~hr formula is Cst&NOrPsNa&lirQ and Its 

rn&dar weight Is 369.1. 
lmdlve /ngfedienta Manniiol. USP. and phosphork add (for adjustmen lo pH 6.5 p&r to 

lyophllkSti). 

CLlNlCAL PHARYACDLDGY 
The ptindpal pharmacologic auion of Aredia Is inhibition of bona resorption. Although the 
mechanism of ant- a&m is not comptetety understood, several factors am thought 
to centdie lo this a&m Ared& adsorbs lo cakium phosphate (hydroxyspatlte) c?ystals in 
bone and may dlreufy bkok diiution of this mineral component of bone. In vitro studies 
also suggesl that InhibItion of osteodasl a&&y contributes to lnhfbltiin of bone msorptkn. 
In animal studies, at doses recommended for the treatmant of hyparcakamk, Amdia Mbits 
bone rwiptkn apparmly wlthout inhibltbq bone fmma6on and minarai&at!en. CM releva~ 
mthebeabnen!ofhypercalcamlad~nancylsmeRndingmat~~~rbhsme~ 
bone resorption lhal results fmm ostwdasl hypemdff induced by vatlous tumors in anhtal 
studies. 

Pharmscokln’etks 
Cancer patients (n-24) who had minknal or no bony involvement were given an lntrsvenous 
Musionof30.60,w90mgofAredia~r4hoursandgOmgofAredlaovsr24hours 
(Table 1). 

The mean f SD body ret&Ion of pamidronate was cakutated to be 64 f 16% al the doss 
over 120 hours. 

Metsbo/fwlI 
Pamidronste Is not metaboflzed and Is exduslveiy eliminated by renal excretion. 

EXCrefiOn 
After administratkn of 30,60. and 90 mg of Aredis over 4 hours, and ‘m mg of Aredii over 
24 hours, an over4 mean f SD of 46 * 16% of ti drug was excreted unchanged h the urine 
v&htn 120 hours. Cumula6ve utinaty exaetkn was linearly related to dose. The mean *SD 
elimination half-life is 26 * 7 hours. Mean * SD total and renal deemnoes of pamklronak 
were 107 f 50 ml&in and 49 f 26 mumin, raspecttvely. The rate of elimlnatkn from bone 
has not bean determined. 

1 

There ~10 no data avaltito on the effects of age, gender, or race on the pharmamkinetks of 
pamidrmate. 

Pamidronate ts not labeled for use In the pediatrk population 
Renal hwmdew 
The pharmacddn&s of pamidronate wire studied ln cancer ~atlents (n-191 wtth nom~al and 
vefyhg degrees of renal lmpakment Each patknt received a-sk@e 96-mo dose of Aredla 
infusedcMr4fhXlrs. Thermal cbamncac4PamidronalehPatbnts-k”ndkdoseh‘ 
conelate with creatlnhe clearance (see Flgu6 1). A trend to&i a bwer pemMags of &ug 
excreted unchanged h urh-s was observed In renally lrnpaimd patIenta Adverse experlencss 
noted were not found to be related to changes In renal cteamce ol pemldtanata Given the 
recommended dose, 90 mg Infused aver 4 houts. excesstve acunnulatbn of pamldrcmate in 
renaily impaired patients is not antipated if Aredfa k administered on a monthly basis. 

Figure 1: Pamidmnate renal dea&nce as a function of creatinlne 
clearance In patients with normal and impaIred rend Cnctlon. 

The lines are the mean predictIon line and 65% confldcna lnmwala 

Pamidronate Renal CL vs CLcr 
160 

. 1 

After intravenous administration of radiotabeled pamktronate in rats, a~proxirnate~y 60: 
80% ol the compound was rapidly adsorbed by bone and slowly ernnlnated from the body 
the lddneys. In rats gfvan 10 mg/!q bolus in@Ur~~ of radiilad A&ii, appmxknatety 
30% of the compound was found in the liver slmrtty after administration and was then red 
tributed to bone or dimhated by the kidneys over 24-46 hours. Studies In rats lnje&d wit 
radkiabeled Aredia showed that the compound was rapidly deared from the drarlation ara 
taken up mainly by bones, liver, spleen. teeth. and tracheal carllkge. 
nated from most s&t tissues within 14 days; 

Radbac(ivny was ell 
was deteotable in liver and spleen for 1 and 

3 months, respectively: and remained high in bones, tradkq and teeth for 6 IWMS after 
d&q. Bone uptake occurred preferentiafiy in areas of h!gh bone turnover. The terminal 
phase of ellmhatbn half-Me in bo~1 was astimaled to be approxknately 300 days. 

Phsrmacodyrmmks 
Serum phosphate levels have been noted lo deaease after administration of Aredia, prasur 
ably because of d-eased release of phosphate from bone snd &eased renal excmtm t 
pwathymtd hormone lwds. which are usually suppressed in hypercakemia asscdated witt 
mslignancy, mtum tward txmnal. Phosphate therapy was administered in 30% of the 
patbnts In response to a decrease in serum phosphate levels. Phosphate levels usually 
returned tmvard ncmal vdthh ‘I-10 days. 

Udnmy caldutn&ea6nlne and urinary hydroxyprdineiueatJnlne ratks decrease and usu 
ally return IO within or b&w normal dler treatment with Aredii These changes occur wfthir 
lhe first week after fmatment, as do decreases In saturn c&c&m levels, and am CMIsistent 
with en entirm phannaoo(ogk a&&. 

Hypenzdcemla of Malignancy 
Ost~&& hyperauivtty resuMing In excessive bone resorption is the undedying p&ophysi 
obgk demngement h metastak bone d&ease and hypercalcsmla of malignancy. Excass(vt 
re(easedcakkRnintomeMoodasbonaIsr~resuKsm~riaandgastrol~ 
dkturbaneas. WI@ progressive dehydrdkn and decmslng gbmerular filtmtlon rate. this, in 
turn, results In increased renal resorptkn of cafdum. setting up a cycle of womanin systemk 
hypercakemia Correction of excessfve bans resorption and adequate fluid adn\lnMrat+m to 
c4rrect volume defkils are the&we essential lo lhe managsmeni of hypercakamk, 

Most cases of hypercalcamla associated with mallgnaficy Tr in patiits who hava 
breast cancer; squamouscsll tumors of lhe lung or head and m renal-cdl cmcincma; and 
certab hematokgk maf!gnsndes, such as muft@fe my&ma and some typas oflymphomas. 
A few le-mm malIgnandes, including vasoadiva lntdindlpeptide-proaudng tumors 
and chc4an~ioarrdnom8, have a.hlgh kddence of hypercakemk as a metabolkcomplka- 
tbn. Patients who have hypemalcsmia of matiinancy can generally be diied into two 
group.% aamlhg to the pathophysklogk mechanism Involved. 

h humoral hypercaloamla, osteodasts are aufvated and bone reswption is stimulated by 
factors such as pamthyroid-hoqnone-mlaled pmleln, whkh are elaborated by the tumor and 
drahte systemkally. Humoral hypercalcemia usual& occurs In squamouscall malignancies 
dmelungorhesdandnedtorhgeni~~wd\ascenat-cellcardnomaorovaci- 
an ca.xlsr. Sk&tat matastases may ba absent or mhlmal In these pat-. 

Exlenske lnvasbn ol bone by tumor calls can also result ln hypercakemii due to Cal 
tumor prcduots that stimulate bone resorption by osteodasts. Tumors commonV mated 
with bcelly mediated hypemakemla kdude breast cancer and mutt&& myelama 

Total serum caldum levels in pattents who have hypercalceda of ma!ignancy may not 
reflect the severity of hyperc&emia since concomitant hypoalbuminemia Is wmmoniy pro- 
set-d. Ideally. bnized Mum levels should be used to diagnose and follow hypmc&emk 
conditlonq however. these are not commonly or rapidly availaMe in many dintcal situatkns. 
Therefare, adjustment of ttte total 58~m calcium value for differences In albomfn levels is 
dtan used h place d measurement of ionized caldum; sweral nomograms sre in use for this 
type ol celculatkm (see DOSAGE AND ADMINISTRATlON). 

cli&al liils 
In one dot&-blind clinical trial. 62 patients who had hypercakemia of mallgnsnq were 
enmlledtorecelve30mg,M)mg,or90mgof~masasingle24-hourin~a~lnfuslon 
If lheb conecled sewn &urn levels were zl2,O mgldL after 46 hours ofsatins hydration. 

The mean baesline~~ sentm calcium fw the 30-mg. 6O-tng. and 9U-rng groups 
were 138 mgldL.13.6 mg/dL, and 13.3 tng/dl nqe&ely 

The mejodty of patients (64%) had decreases by albumitaneded seem ca!&m levels 
by 24 hours after hiUatbn of treatment Mean-correded serum caldum levels at dys 2-7 
after lnklatkm of treatment with Aredia ware slgnffkan6y reduced from baseliie in all three 
dosage gmps. As a result by 7 days after initiation of treatment with Aredia. 4O%, 61%. and 
lCO% oi Ihe patients receivhg 30 mg. 60 mg, and 90 mg of Aredia, respedhrely, had normal- 
corrected serum cakfum leti. Many patients (33%-63%) in the 60-mg and 9+mg dosage 
groups mntinued to have nonnal~edecl serum ddum Iweb, or a partial respnse (215% 
decease of rsrecterl serum catdum frcm baseline), at day 14. 

kt a second double-blind. contmlled clinical trial, 66 cancer patients wfw had c~Med 
serum caldum levels of 212.0 mg/dL after at least 24 hours of saline hydration were random- 
ired to mmive eltfw 60 mg of Aredia as a single 24-how Intsavanous infusion ar 75 m#g of 
DIdmel (etldmnate dkodlum) as a P-hour intravenous infusbn daily for 3 days. 
patlena were randomized lo redve Amdla and 35 lo receive Didronel. 

Thii 

The mean ba5ell rteamoted serum c&&m for the Aredis 60.1119 and Diirond groups 
were 14.6 mg/dLand 13.8 mgldl., respect&&y. 

By day 7.70% cd lha patbnts in the Arda group and 41% of the patients In the Oldronel 
group had Kxmai-cfsmcted serum caldum levels (Pa.05). When partial responders (~15% 
deaease d mum caldum from base&e) were also htduded, the response rates were 97% 
for ttw A&la gmup and 65% for the Didronel group (Pa.Oi). Meanu~~ected semm cald- 
um fcf the Ared& and Dkkund groups deu%ased from @as&w vatues to 10.4 and 
11.2tngldlrespedivdy.onday7. Mday14,43%ofpatientsInMeAredia~~and16% 
d palients In the Didmnel gmup still had normal-cwacted serum calcium levels. OT main@ 
nancaotapwUalreqmse. For respondafs In the Aredia and Didmnel groups. the medan 
duration of response was slrnllar (7 and 5 days, tespeuiveiy). The time course of efkd on 
cotmded serum ddum Is summad2ed In the foc(owing tabte. 

Change In Carrected Serum Caklum by Time 
fmm lnltla6on of Treatment 

Mean Change from Baseline In CaTeded Serum 
Caldum (mg/dL) 

Aledi~ Didrollei P-Value’ 
sasefine 14.6 13.8 

24 -0.3 4.5 
“0 



CLINICAL PHARMACOLOGY 
The principal pharmawlcgic adion of Aradia is inhiiilion of bone resorption. Anhough the 
mechanism of antiresorptive action k not completely understood, several factors are thought 
to contribute to this a&n. Aredii adsorbs to c&ium phosphate (hydroxyapatite) aystals in 
bone and may dirtily btock dissolutiin of this mineral ccmponant Of bone. In vitro studies 
also suggest that inhibition d wteocfas~ activity contributes to inhibition of bone resorption. 
%I animal studies, at doses recOmm ended for the treattnexlt Of hypercalcxxnia, Aredia inhibits 
bone resorption apparently without inhibiting bone forrnalii and mineratization. Of relevance 
to ths treatmanl of hypercalcemia of malignancy is lhs &Ming that Aredii inhibits the acce&atad 
bone resorption that results from osteodast hyperactivity induced by va&us tunws in animal 
studies. 

Pharmacokinetics 
Cancer patients (n-24) who had minimal or no bony invdvemenl were given an intravenous 
infusion d 30.60, or 90 rng of Aredia over 4 hours and 90 mg of Aredia over 24 hours 
(Table 1). 

Ttpe mean * SO body retention of parnidronate was calwlaIed to be 54 f 16% 01 the dose 
Over 120 hours. 

Metabolism 
Pamidronate is not metabolized and is exdusivety eliminated by renal exaction. 

After adminislralion of 30.60. and 90 mg of Aredia over 4 hours. and 90 mg of Aredia over 
24 hours, an overafi mean f SO of 46 f 16% of the drug was exacted unchanged in the urine 
within 120 hours. Cumulative urinary excretion was linearly related to dose. The mean f SO 
elimination half-life is 28 f 7 hours. Mean *SO total and renal dearawes of pamidronate 
were 107 * 50 mLfmin and 49 f 28 mUmin, respectively. The rate of elimination from bone 
has not been determined. 

Special Populations 

Pamidronate k not labeled for use in the pediatric pqx~la&?n. 
Renal fnsufficfency 
The phannamkinetkx of parnidrMlate were studied in cancar patients (n-19) with normal and 
varying degrees of renal impairment Each patient received a single 9Omg dose of Aredia 
infused over 4 hours. The renal dearanos of pamidronate in patients was found to do&y 
correlate wim czeatinina dear-at-ice (sea Figure 1). A trend toward a lower percentage of drug 
excreted unchanged in urine was observed in renally impafred patients. Adverse experiences 
noted were not found to be retated to changes in renal daarance of pamidrcnate. Given the 
recommended dose, 90 mg Infused over 4 hours, excessive acurnlulaticil of pamidronate in 
renalfy Impaired patients k not anticipated ff Are& is adminislerad on a monthly basis. 

Figure 1: PamMFonate renal clearance as a function of creatfnlne 
Jeamnce in patients with nomtal and impaired renal function. 

The lines ara the mean prediction line and 95% confidence intervals. 

- Pamidronate Renal CL vs CLcr 
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Hepa(iclnsuffidency 
There are no human phamawklnetic data for Aredia in patients who have hepatk 
i!lsdfbdeilcy. 
onq-orlg /nferaclions 
Them are no human pharmawkinetic data for drug interactions wim Aradia 

Table 1 
Mean (SD, CVX) Pamidronate Phamracokinetic Parameters in Cancer patients 

(n-6 for each group) 

Maximum Percenl TOtal Rend 
cono3lltlatloll ofdose clearanca ClearallfX 

fmLka (mllmiol. 

0.73 43.9 
(0.14.19.1%) (14.0.31.9%) (44.1%4%) (27. %%I 

1.44 47.4 
(0.57. 39.6%) (47.4,54A%) (56.26%) (28, ::77%) 

261 45.3 
(0.74.26.3%) (25.8,56.9%) (37llE.9%) (16. g4%) 

1.38 47.5 101 
(1.97, 142.7%) (102,21.5%) (58.57.4%) (42. it*%) 
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disturt,ances. with progressive dehydration and decreasing gl0nIeNlar filtration rate. This, in 
turn. results in inaeasad renal resorplion ol caldum. setting Up a cycle of wor.sen~mg systemic 
hyperca&mia. Conectfion of excessive bone resorption and adequate fluid admin&&&n to 
car- v&xne defii are therefore essential to the management of hypercafcernfa. 

M-t cases of hypercafcemia associated with mafllnancy ow~r fn patiints v&c, have 
breast cancer; squamous-cell tumors ol the lung or head and neck; renal-cdl cardn,.,s~a; and 
certain ham&logic malignancies. such as multiple myeloma and some types of lymphomas. 
A fevj lessxommon malignancies, including vasoaclive intestinal-pqxide-produdng tumors 
and chdangircinorna, have a high incidence of hyparcalcemia as a metabolic -pfica- 
tica. patients wfw have hyperclalcemia of malignancy can generafly be divided fn(o t,vo 
groups, aazording to the pathophysfdegii medlanism involved. 

In humoral hyparcalCemia. oSleodastS are aCtWaled and bone resorption is Slim&ted by 
factors such as paralhyroid-hormone-related protein. which are elaborated by the tumor and 
circulate systemkzally. Humoral hype.rcakemia usually occurs in squamouscell raatignancies 
d the lung or head and nack OT in genitourinafy tumors such as renalcell carcinoma o( wari- 
an cawx. Skelelal metastases may bs absent or minimal in these patients. 

Gkwsive invasion of bone by tumor cells can also result in hypercakxmia due to local 
tumor products that stimulate bone resorption by osteodasts. Tumors commonty associated 
wfth locally mediated hypercakemia indude breast cancer and muflipk my&ma. 

a, 

T&al serum c&iUm levels in patients who have hypercalcemfa of mafignancy i-nay not 
ref!ecf the severby of hypercalcemia. since qmnccmitant hypoatbuminemia .k comrnonty pre- 
sent l&My, ionized calcium levak should be used to diagnose and follow hypercafcemk 
cwdiisz bowever. Mesa are not awnmontv or rapidly availabte in maw cliiical skuadons. 
Themfore, adjustment of the total serum c&urn vaiue?or dierences in &umin levels k 
often used in place of measurement of ionized calcium; several nomcgrams are in usa for this 
type of cr,tculati~ (see DOSAGE AN0 AOMINISTF?ATION). 

Clinical Trials 
In one do&e-blind dinkaf trial. 52 patients who had hyparcakemia of malignancy ware 
enrdkd to receive 30 mg. 60 mg. or 90 mg of Aredii as a single 24-haur in- infusion 1 
ff fhek corrected serum calcium levels were 212.0 mg/dL after 48 hours of saline hydration. ; .-., 

l-hemeanbaselineconad ed serum caldum for the 3O-mg. Ml-mg. and 9O-mg groups 
were f 3.8 nqfd/l3.8 mgfdl., and 13.3 mgldl, respadfvely. 

The makdty of patfents (64%) had decreases In albumin-osnectad sewn calcium levels : 
by 24hcuk &r lnlltdm d treatmmt. Ueanawreaed wum caklum levek at d-?;s 2-7 : _ 
afterikltMon d lreatment wiUt hdii were sicmffkantfv reduced from baseline in all three 
dosage ~lm~w. As a result by 7 days after i&ation G treatment wftft Aredia, 40%. 61%. and 
100% ithe patients recelvlng 30 nxj. 60 mg. and 93 mg of Aredii respectfvef$ had nomxt- 
cfm!ded set-urn calcium lewk. Maw !Mients f33%-53%\ In the W-ma and 90-ma dosaae 
groups continued to have twnnal-ccr&ted se&m cafcium’levek. or a &tfal resp&se (&% 
decrease d careded ssnm calcium from baseline). at day 14. 

In a saccnd double-blind. mntmllad dinicai trial, 65 cancer patients who had conedad 
sarum c&urn levels of 212.0 maldL after at least 24 hours of saline hydration were random- 
Led w recefve ehher 60 rng of A&a as a single 24-hour intravenous ‘kfusion or 7.5 q/kg of 
Didrwel (atidronate disodium) as a 2-hour intravenous infusff daily for 3 days. Thii 
LWI&B we randomized to receive Aredia and 35 lo receive Dfdronel. 

The mean baseline-&xrected serum calcium for the Aredii W-mg and Didronel groups 
were 14.6 mg/dL end 13.8 mg/dL respe&eQ. 

Byday7,70%ofhepatientsinme~agroupand41%ofthepafientsInmeDidronel 
group had nomakorrecl~ sewn calcium fevek (P<O.Ofl. When partfal respxders (215% 
decease d senm calcium from baseline) were aI& indtied, the &ponse r&es wari 97% 
for ths Aradia group and 65% for ths Didronel group (Pa.01). Meancorrected serum c&f- 
urn fc? tfw Areda and Dfdrcnel woups decreased from baseline values to 10.4 and 
11.2tng/&raspe&ety,onday7. Atday14,43%ofpatknktntheAradiigwpandi8% 
ofpatientsintheLMGnefgroupstffhad t3mWwmded swum cakium kvek, Ormainte- 
nance da pattial response. FW responders in the Amdii and Didronet groups. the median 
duratbn ot response was similar (7 and 5 days, respadivety). The time course of effect on 
corrected serum cafdum k summarfzed in the fobwing table. 

Time 
ml 

Baseline 

24 
43 

72 96 
168 

Change in corrected Serum Caktum byTime 
from Miation of Treatment 
Mean Change from Efaseiine in Corns&d Serum 

. . 

Calcium (mg/dL) ; 

Aredia s Didronel P-value’ ; 
14.6 13.8 

-0.3 -0.5 
-1.5 -1 .l 

-2.6 -2.0 

I::.- ..:: .: 

.‘.’ -3.5 -20 CO.01 t .: 
-4.1 -2.5 Q.ol ] 

In a third multicenter, randomized. parallel doubfa-btind trial. a group of 69 cancer 
palfentswimhypeccalcemlawasenNlledm- 6OmgdArediaasa4-w24-hourfnfu- 
sici-t,whichwasoxnparedtoasatiibaatmantgrcup. Patientsvvfwhadacorr&edserum 
cafdum !evel of xl20 mg/dL after 24 fwurs of saline hydration were ergible for thii lxiaf. 

The mea basefinecorrected serum caldum levels for Aredia 6Omg 4-hour inf&m, 
Aredii 6O-mg 24.hwr infusion. and saline InfuW were 14.2 mg/dL, 13.7 mgldL, and 
13.7 tr&dl. msp&vdy 

By day 7 after InIl& d tmabnent 76%, 61%. and 22% d the patients had normal- 
cotrectad sawn calcium levels for the 6O-mg 4hour infusicn. SO-mg 24-hour tnfusicn, and 
salhe infusion. resm At day 14.33% cd the Wertts in the Aredia M-ma 4bwr infw 
&I group and 26% of th~patientrf in the Ar&ia 60&g 24-hour hfu& group-had normal- 
wnecled s-mm ca!cjum fevek or maktenance of a partfaf response. 

For responders, me median duration d complete respwes was 4 days and 3.5 days fo 
&edff Eanlg 4-hair infu.slon and A&ii 6on-g 24-hour infusIon. respectfvely, 

In afl three biak, @ems treated with Aredii had similar response rates in the presenm 
orabsencsdtmnem Conaxnitant administration d furosemfde did not aff& 
r@spmse rstes. 

V@irty-two patients who had recurrent or rafraciwy hypercafcemia of malignancy were 
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fmdm of bend uG3r st&. S&s and symptoms may be bone pain, deformity. fractures, 
neu~~disordersresultingfromaanbland~necveentrapmentandfromspinal 
cord and bfaln stem wmpmssion, ha-e& cardiac output to the hvolved bone, increased 
serum alkaline phosphatase levels (reftecting imxased bone fOmlatfml) and/or urine 
hydrcxyprolkte .ew&n (refkctfng incmased bone reso@cn). 

Clinical T&k 1 .i 
In one dcuble-bfind dir&i triat. 64 patients with moderate to sevens Paget’s disease of bone 
weceenrolledto~ive5mg.15mg.oc30mgdArediaasasingle4-hourlnfusionon 
3mnseactiveQys,fortotaldosesof15mg,45mg,and90mgd~dia 

The mean baseline serum alkaline phosphatase lavek were 1409 U/L. 963 U/f. and 
1065 U/L and the mean baseline urine hydroxyproliw/creatinine ratios were 0.25.0.19, and 
0.19 for the 15mg. 45mg. and wmg groups. mspeckvely. 

The effects of Aredia on serum alkaline phcsphatase (SAP) and urtne 
hydmxyproline/creatinine ratios (UOHP/C) are summarized In the f&wing table: 

k 
Percent of Patients Wti 

Slgnlffcant % Decreases in SAP and UOHPjC 

S uo I 

Ttacga?i5-tM~~~~qQMl 
26 33 60 15 41 72 

x30 40 65 83 35 57 85 

The median maximum percent decreases from basetine in serum alkaline phosphatase 
and urine hydroxyproline/creatinine rat& were 25%, 41%. and 57%. and 25%. 47%, and 
61% for the 15-mg, 45mg. and 9o-mg groups. respsctively. The median time to response 
(2.50% deaease) for serum alkaline phospfratase was appmximately 1 month for the Q&mg 
group. and the response duration ranged from 1 to 372 days. 

statktMly sfgnifrt dikferences between treatment groups or statistically significant 
Ch&s from baseline were observed for the bone pain response, mobility, and global evalu- 
ation in the 45-mg and QQ-mg groups. Improvement in radiologic lesions occurred in some 
patients h the Q%mQ group. 

Twenty-five patients who had Paget’s disease were retreated wtth 90 mg of Aredfm. of 
these,44%hada~5O%decreaselnsemmalkaline@sphakw tom3 baseline after treat- 
ment.and3Q%hada.SO?Gdeaease in urtne hydroxyproline&reatinine ratic from basefkre 

. . after treatment. 

Dsteolytk Bone Metastases of Breast Cancer and Osteolytic Lesions of Yultlple 
Hyeloma 
Csteolytfc bone meWstases commonly occur !n patfents with multiple myeloma or breast can- 
cer.These cancers demonstrate a phenomenon known as ostectropism, meaning they pas 
sess an extraordinary affinity for bone. The disbibcticn of osteolyk~bone memstases ln 
these cancers ls predominantly in the a&l skeleton. pa&ulady the spine, petvis, and ribs. 
rather Qran the appendicular skeleton, although tes!ons in the proximal femur and humerus 
are twt uncommon. This distrfbution ls similar to the red bone marrcw in which slow blood 
flow possibly asskts attachment of metastatk cells. The surface-twofume ratio of trabecular 
bone ls much higher than cortfcal bone, and therefore disease processes tend to occur more 
flwldy h trabecular bone than at sites of cortical tissue. 

These bone changes can resutt in patients hating evfdence of osteclytic skeletal destwc- 
tion leading to severe bone pain that requires either radiation therapy or narcotic anafgesics 
(or both) for symptomatii relief. These changes also cause pathofogii fractures of bone in 
both the axial and appendicular skeleton. Axial skeletal fractures of the vertebral bodies may 
lead to spinal cord compression or vertebral body cottapse with significant neurotogic compti- 
cations. Also, patients may experience episode(s) of hypercalcemia. 

Clinlca Trials 
In a double-blind. randomized. placebo-wntrolled k&f. 39’2 patients wkh advanced multiple 
myelqma were enrobed to receive A&ii or ptacebc in addition to their undedylng antimyefcma 
therapy to determine the effecl of Aredia on the caurrence of skektai-related events (SREs). 
SRI3 were defined as episodes of pathologic frauures. radii therapy to bone, surgery tc 
bone. and spinal cord wmpresslon. Patients received eithar Qc mr; d Amcia or pIa& as a 

Chcur intrawncus infusion for 9 months. 
m”TL 

of the 392 patknts. 377 were evaluabfe 
for eff’ cy (196 Aredk. 161 p!acebo). The pmpcrtton of patients developing any SRE was 

.: , signffkantty smaller in the Aredia group (24% vs 41 X. P=Q.OQl). and the mean &fetal mor- 
bidi rate (#SRE+ar) was signifkantly smaller for Aredia patients than for ptacebc patients 
(mean: 1.1 vs 2.1, Pc.02). The times to the first SRE occurrence, pathokJgic fracture, and 
radiattcn to bone were significantty longer in the Are& gmup (P=.oOl, .096. and 646. 
respectivelv). Moreover, fewer Aredia patients suffered any pathologic fracture (17% vs 30%. 
P-.&M) or-needed radiation to bone (t4% vs 22%. P-649). 

In addition. decreases in cain scores lrom baseline cccurred at the last measurement for 
those Aredia patients with pain at baseline (P-.026) but not in the placebo group. At the fast 
measurement, a worsening from basdine was observed in the placebo group for the Spitzer 
qualii of life vadabfe (P<.oOl) and ECCG performance status (Pc.011) while there was no 
sianifkant deterioration from baseline in these parameters observed in Aredia-treated 
p&ts: 

After 21 months. the proportion of patients experiendng any skeletal event remained 
: signifiintly smalter in the Aredia group than the ptacebc group (P-.015). In addition, the 

mean skeletal morbidity rate (#SRE/year) was 1.3 vs 2.2 for Aredia patients vs Placebo 
oatrents (P-.008). and tfme to first SRE was stoniftt tonoer in the A&ii group compared 
io pIa& (P-.Oi6). Fewer Aredia patients s&red v&&l pamoto9ic fractures (16% vs 
27%. F’-.D95). Smvfval of all patients was not different between treatment groups. 

Two double-blind. randomized. placebocontrofled trials compared the safety and effiicy 
of 90 mg of Aredfa infused over 2 hcurs every 3 to 4 weeks for 24 months to that of placebo 
in preventing SREs in breast cancer patients with osteolytfc bone metastases who had one M 
more predominantly lytic metastases of at feast 1 cm in diameter one in patients being treat- 
ed with antlneopkstic chemotherapy and the second in patients being treated wilh honnonai 
antinwc therapy at trtal entry. 

362 Patients receiving chemotherapy were randomized. 165 to Aredka and 197 to placebo. 
372 patients receiving hormonal therspy were randcmiied. 162 to Aredia and 190 to placebo. 
All but three patients were evaluable for effiicy. Patients were followed for 24 mwlhs of 
therapy or until they went oft study. Median duration of follow-up was 13 months in patients 
receiving chemotherapy and 17 months in patients receiving hormone therapy. Twentym/e 
percent of the patients in the chemotherapy study and 37% of the patients in the hcnncne 
therapy study received Aredia for 24 months. The efficacy results are shown in the table 
L^.. 
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‘Mean Change (A) hum DaselirFe at Last Measurement 
Breast Cancer Patients Breast Cancer Pa;ier;ts 

Aredia Plac&J AvsP Aredia Placebo AvsF 
N MeanA N Mean A P-Value’ N Mean A N Mean A P-Value 

Pain Score175 +0.93 .163 +1.69 a50 1173 3.50 179 +1.60 807 

Analgesic 
Score 175 +0.74 163 +1.55 .ooQ 173 +o.QrJ 179 +2.26 <.oOl 

ECCG PS 176 +0.81 166 +l.lQ .002 175 M.95 182 +0.90 273 

Spiier 

CCL 177 -1.76 165 -2.21 ,103 173 -1.66 181 -2.05 A09 

Decxeasss in pain. analgesic saxes and ECCG PS. and increases in Spitzer GCL fndkate a 
lmpmvement from baseline. 

The statktlcal signifii of an@es d these sewn&y endpoints of pain, quality of 
Me. and p-3fformance 
werepeffomlecJ. 

status h all three bials may be overestimated since numerous anah/se 

INDlCATiONS AND USAGE 
Hypemalcemia of Hatignancy 
Aredia ln conjunctfcn with adequate hydration, k fndicated for the treatment of moderate m 
severe hypwcabmia associated with maliinancy, with or withoM bone metktases. Pat&b 
who have @her @dermoid or non-epkdemwld tumors respond to treatment with Amdtt 
Vgorous saline hydration, an integral part of hypercakemfa therapy, should be inkfated 
promptly and an attempt shoukt be made to restore the urine outcut to about 2 Udav 
through&l treatment. Mild or asymptomatic hypercakemia may be treated wfth conservative 
measures (Le., saline hydratfcn. with or wkhcut loop diuretics). Patknts should be hydrated 
adequately thmughout the treatment, but ovemydratttn. espedally h those patterns who havg 

cardiac failure. must be avokded. Diuretic therapy should not be empfcyed prior to cwectfon 
ofhypcdemkThesafetyand~dArediilnthe~cfhypercakamiaassodated 
with h~ymfdii or wfth other non-tumcr-related wndfbms has not been establkhec 

Paget’s Disease 
Amdii k fndiited for the treatment of patients with moderate to severe Paget’s d&ease of 
bone. The effectiveness of Aredia was demonstrated prtmadly in patients wah serum alkaline 
phosphatase X3 times the upper limit of normal. Amdia therapy in patients with Paoet’s 
&ease has been e-tfective h reducing serum alkaline phospb&e and urtnary hydmxypro 
linele~sby~%hratleast50%dpatients.andby~30%inatleast80%ofpatients. 
Aredii themFry has also been effective in redudng these biochemicai markers fn patfents with 
Paget’s disease who failed to respond. or nc longer responded to other treatmems. 

Osteolytic Bone Metastases of Breast Cancer and Osteolytfc Lesions of Multiple 
Myeloma 
Aredia is indicated, ln conjunction with standard antineoplastii therapy, for the treatment of 
csteolytfc bone metastases of breast cancer and osteclytic lesions of multiple myefoma. 
The Aredia treatment effect appeared to be smaller in the study of breast cancer pattents 
receiving hormonal therapy than in the stcdy of those receiving chemotherapy, however, 
ovemfl evidence of dinicaf benefii has been demonstrated (see CLINiCAL PHAFIMACCLOOY. 
Csteoiytic Bone Metastases of Breast Cancer and Csteofytic Lesions of Multiple Myeloma 
Clinical Trials section). 

CONTFtAINOlCATIONS 
Aredii is contraindiceted in patients with dinically significant hypersensitivfty to Aredia or 
other bisphosphonates. 

WARNINGS 
In both rats and dogs, nephropathy has been associated with intravenous (botus and infusion 
administratioo of Are&. 

TWO 7-day intravenous infusion studkx were conducted in the dog wherein Aredim was 
given for 1.4, or 24 hours at doses of l-20 mg/kg for up to 7 days. In the first study, the 
compound was weli tolerated at 3 mgfkg (1.7 x highest recommended human dose [HRHO] 
for a single fntravenous infusion) when administered for 4 or 24 hours, but renal findings sub 
as elevated SUN and creatfnine levels and renal tubular neaosis oxwn?d when 3 mg/kg wa: 
infused for 1 hour and at doses of 210 mgikg. In the second study. stght renal tub&r necrosis 
was obsewed in 1 male at 1 mg/kg when infused for 4 hours. Additional findings induded 
elevated SUN levels in several treated animals and renal tubular dilation and/or fnflammation 
at 21 mQ/kg after each infusion time. 

Aredff was given to rats at doses of 2.6. and 20 mgjkg and to dogs at doses of 2.4.6. 
and20mglkgasal-hourinfusion.onoeaweelLfor3mo~sfdlowedbyalmon~recovery 
period. In rats, nephrotoxicity was observed at 26 mglkg and induded increased SUN and 
creatfnine levels and tubular degeneration and necrosis. These findings we still present at 
M mg/kg at the end of the recovery p&xl. In dogs. moribundity/death and renal toxicity 
occurred at 26 mg/kg as did kkMey findings ct elevated BUN and creatinine levels at 
~6 mg/kg and n&al iubular degen&atfon at ~4 mglkg. Tha kidney changes were ParkaBy 
reversible at 6 mo/ka. In both studies. the dose level that produced no adVerSe renal effects 
was considered t0 de 2 mg/kg (1.1 x HRHD for a single intravenous infusion). 

Patients who receive an intravenous infusion of Aredia should have periodii eVakJationS c 
standard laboratory and dinical parameters of renal fundicn. 

Studiis conducted in young rats have repotted the disruption of dental dentine formation 
fcflowing single- and multidose administration of bisphosphcnates. The dinica significance 
of these fiings is unknown. 

standard hypeccalcemia-related metaboiic parameters, such as serum levels of calcium. 
chosphate. maQrwium. and wtassium. should be carefutiv monitored following initiation of 
ihera& with Aredia. C&es of asymptomatic hypophosphitemia (12%). hypckalemia (7%). 
hypomagnesemia (11%). and hyf&a!cemia @o/6-12%). were reported in Aredia-treated 
&ems. Rare cases of svmotomatic hvoocakemia findudina telanv) have been reported in 
&sodation with Aredia t&&y. If hyp&lcemia c&s, *ho>-term~&dum therapy may be 
nr?Cessanl. In Pagers disease Of bone. 17% of patients treated with 90 mg of Are& showed 
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&‘50% decrease) for serum alkaline phosphatase was approximately 1 month for the 90.mg 
group. and the response duration ranged from 1 to 372 days 

No statistically signiliint dillerences between treatment groups. or statislically significant 

changes from baseline were observed lor the bone pain response. mobility. and global evalu- 
ation in the 45.mg and 90-mg groups. improvement in radiologic lesions occurred in some 
patients in the QO-mg group. 

Twenty-five patients who had Paget’s disease were retreated wrth 90 mg of Aredia. Cf 
these. 44% had a >_59% decrease in serum alkaline phosphakse from baseline after treat- 
ment, and 39% had a >50% decrease in urine hydroxyproline/creatinine ratio from baseline 
alter lreatment. 

Osteolylic Bone Metaskses of Breast Cancer and Osteolytic Lesions of Multiple 
MydOtll~ 
Osteolytic bone metastases commonly occur in patients with multiple my&ma or breast can- 
cer. These cancers demonstrate a phenomenon known as oskotropism. meaning they pos- 
sess an extraordinary affinity for bone. The distribution ol oskolytic bone rnetastases in 
these cancers is predominantly in the axial skeleton, particulady the spine. pelvis, and ribs. 
rather than the appendicular skeleton, although lesions in the proximal lemur and humerus 
are not uncommon. This distdbution is similar to the red bone marrow in which slow blood 
flow possibly assists attachment d metastatic calls. The surlace-to-volume ratio of trabecular 
bone is much higher than cortical bone, and therefore disease processes tend to occur more 
floridly in trabecukr bone than at sites of cortical tissue. 

These bone changes can resuit in patients having evidence of oskolytii skeletal destruc- 
tion leading to severe bcne pain that requires either radiition therapy or narcotic analgesics 
(or both) for symptomatic relief. These changes also cause pathologic fractures ol bone in 
both the axial and aopendiilar skeleton. Axial skeletal fractures of the vertebral bodies mav 
lead to spinal cord &mpression or vertebral body cotlapse with signifiint neurotogic compti~ 
cations. Also, patients may experience episode(s) of hypercakxmia. 

In a double-bfind. randomized, plaoebouxWolled t&l. 392 patients with advanced multiple 
myekma were enmkd to receive Aredll or plac&o h addition to ihek underlying antimyetoma 
therapy to determine the effect ol Are&f on the occumsnce of skelekl-r&ted evenk (SREs). 
SFlEs were defined as episodes ol pathologic lractures. radiation therapy to bone, surgery to 
bone. and spinat cord compressfon. Patienk received either 80 m;: of Arsdis or pbooba p3 D 
monthly Chour intravenous fnfusion for 9 months. Cl the 392 patients. 377 were evaluable 
for effiicy (196 Aredia, 181 placebo). The pfoportfon ol patients developing any SRE was 
signifkantly smaller in the Aredia group (24% vs 41%. P-Xi.DX). and the mean skeletal mor- 
bidity rate (#SREJyear) was signttintty smaller for Aredia patients than for placebo patients 
(mean: 1.1 vs 2.1. PG2). The times to the first SRE occurrence. pathologii fracture, and 
&die&n to bone were signifiintty longer in the Aredia group (P-.601. ,006, and 946, 
resoectfvelvl. Moreover. fewer Aredff oatfenk suffered anv Datholooic fracture (17% v-s 30%. 
P-&4) oikeded radktfon to bone (I4% vs 22%. P-.049).’ - 

In addition, decreases in pain scores from baseline occurred at the last measurement for 
those Aredia patienk with pain at baseline (P-.026) but not in the placebo group. At the last 
measurement. a worsening from basetine was observed in Ihe ptacabo Qroup for tha Spttzw 
quality of life varfable (P-XXX) and ECOG perfomtance status (Pc.011) while there was no 
sfgnffff detetiora6on from baseltne in these parameters obserYed in Aredia-treated 
patienk.’ 

Alter 21 months, the proponfon ol patients experfencing any skeletal event remained 
signifiin6y smaller in the Aredia group than the placebo Qroup (P-.01 5). In addition. the 
mean skeletal morblditv rate (#SREfvear~ was 1.3 vs 2.2 for Aredia Datienk vs placebo 
patients (P-.006). and iime k first SkE &as stgnilican6y longer in the Aredia group compared 
lo pheba (P-.016). Fewer Aredii patiank sulfered verkbrat path~ic fractures (16% vs 
27%. P-.005). Suwlvai of ali pathk was not diierent between treatment groups. 

Two doubt&find, randomized. placabooontrolled trials compared the safety and efficacy 
of Qtl mg of Are& infused over 2 hours every 3 to 4 wee+ for 24 months to that of placebo 
in preventing SREs in breast cancar patients with osteofytic bone mekstasas who had one or 
more predominantly ly6c mekskses of at least I cm in diameter: one in patients being treat- 
ed with antineopkstk chemotherapy and the second in patients being treated with hormonal 
antinaoplastk therapy at trial entry. 

362 patients receivfng d~emolherapy were randomized, I85 to Aredia and 197 to placebo. 
372 patleak reoeivlng hormonaf therapy were randmbd. 182 lo AmIff and 190 to placebo. 
All but three patients were evaluable for efficacy. Patients were lollowed for 24 months 01 
therapy or until they went off study. Medii’duration of iollowvp was 13 months in patients 
recdiving chemotherapy and 17 months in patients recefvfng hormone therapy. Twenty-fffe 
percent ol the patients In the chemotherapy study and 37% of the patients in the hormone 
therapy study recefved Aredfa for 24 months. The efffcacy resulk are shown in the table 
b&W 

Breast Cancer Pallenk 
1 

L 185 195 165 195 165 195 
Skeletal ’ 
Morbldii Rate. 
(#SF?r$ear) 
Mean 2.5 3.1 0.8 1.3 1.6 2.2 
P-Value a01 <.OQ1t .Ol et 

ProporIkn of 
p$i~R~ having 

46% 65% 26% 45% 36% 499 
P-Value a01 _ 091t .014t 

Median lima to 
SRE(m0nths~ 13.9 7.0 NR” 14 25.8 13.2 
P-Value c.001 <.001t ’ .cOQt 

Breast Cancer Patients 
M 

-G-CSV -~rr;l-4-wm ~D*-QMU ww maugrw~y. win or wanout tone metastases. Patents 
who have either epkkrmoid or non-epidermoid tumors respond to treatment with Aredia. 
Vigorous sake hydration, an integral part d hypercalcemia therapy. should be initiated 
PrOrWtly and an attempt should be made to restOre the wine outout to about 2 Udav 
throughout treatment. ‘Mild or asymptomatic hypercalcemia may ‘be treated with conservative 
measures (i.e.. SatiW? hydration. with or without loop diuretics). Patients should be hydrated 
adequateiy throughout the treatmem. but overhydration. especially in those patienk &ho have 
Cardiac failure. must be avoided. Diuretic meraPv should not be emoloved odor to con&inn 
ot hypovolemia. The safety and efficacy ol Aredia.in the treatment of hy&?rc&ernia assodakd 
With hyperparathyroidism or with other non-tumor-related conditions has not been established. 

Paget’s Disease 
Arabia is indicated for the treatment of patients with moderate to severe Paget’s disease of 
bone. The effectiveness of Aredia was demonstrated primarily in patients with serum alkaline 
phosphakse 23 times the upper limit of normal. Aredia therapy in patients with Paget’s 
disease has been effective in reducing seruum alkaline phosphatase and urinary hydrowypro- 
line levels by 159% in at least 50% of patients, and by 230% in at least 60% of patients. 
Aradia therapy has also been eftective in reducing these biochemical markers in patients wifh 
Paget’s disease who failed to respond, or no longer responded to other treatments. 

Csteolytic Bone Mekskses of Breast Cancer and Osteolytic Lesions of Multiple 
Myeloma 
Aredii is indiited. in conjunction with skndard antineoptastic therapy, for the treatment d 
osteolytic bone metastases of breast cancer and oskolytic lesions d multiple myeloma. 
The Aredii treatment elfect appeared to be smaller in the study of breast cancer patients 
receiving hormonal therapy than in the study of those receiving chemotherapy, h&ever, 
overall evidence of clinical benefit has been demonstrated (see CLINICAL PHARMACOLOGY. 
Osteolytic Bone Metastases of Breast Cancer and Oskol~i Lesions of Muttiple Myeloma. 
Clinical Trials section). 

CONTBAlNDlCATtONS 
A&k is contraindiited in patients with diniMy significant hypersensitivity to Aredii or 
other bisphosphonates. 

WARNINGS 
In both rats and dogs, nephropathy has been associated with intravenous (b&s and infusion) 
admhishation cl Aredia. 

Two 7-de.y intravenous infusion studies were conducted in the dog wherein Aredia was 
given for 1.4. or 24 hours at doses of l-20 mg/kg for up to 7 days. In the first study, the 
Compound was well tolerated at 3 mg/kg (1.7 x highest recommended human dose [HRHDl 
for a single intravenous infusion) when administered for 4 or 24 hours, but renal findings such 
as elevated BUN and crea6nin.s levels and renal tub&r necrosis ooxrred when 3 mgfkg was 
infused for 1 hour and at doses of MO mg/kg. In the second study. slight renai tubular neuosfs 
was ObseWad in I tWla at 1 mglkg when infused for 4 hours. Additional findings in&dad 
elevated BUN levels in several treated animals and renal tubular dilation and/or fnflammatfon 
at M mg/kg alter each infusion time. 

Aredia was given to rats at doses of 2.6. and 20 mgjkg and to dogs at doses of 2 4.6. 
and 20 mgr’kg as a l-hour infusfon. once a week. for 3 months followed by a l-monk recovery 
period. In rats, nephrotoxidty was observed at L6 mg/kg and induded increased BUN and 
creatinine levels and tubular degeneration and necrosis. These findings were still presant at 
20 mgjkg at the end ol the recovery period. In dogs. moribuntifldeath and renal toxii 
occurred at 20 mg/kg as did kidney findings of elevated BUN and aeatinine levels at 
r6 mg/kg and renal tubular degeneration at ~4 mgikg. The kidney changes were partially 
reversible at 6 ma/kg. In both studies, the dose level that produced no adverse renal effects 
was considered to be 2 mg& (1.1 x HRHD for a single intravenous infusion). 

Patients who receive an intravenous infusion ol Aredia shoutd have petiodii evatuattons of 
standard labceatoiy and clinkal parameters of renal function. 

Studies conducted in young rak have repotted the disruption 01 dental dentine formation 
following single- and muttidosa administration of bisphosphonates. The dinical signiffcance 
of these findings ls unknown. 

PRECAUTlONS 
General 
Standard hypercakemia-related metabolic parameters. such as serum levels of cakium. 
phosphate. magnesium, and potassium, should be carefully monitored lollowing initiation of 
therapy wfth Aredia Cases of asymptomatic hypophosphatemia (12%). hypokalemia (7%). 
hypomagnesemia (11%). and hypocalcemia (5%-12%). were reported in Aredia-treated 
patienk. Bare cases d symptomatic hypocakarn~k (induding Many) have been reported in 
association with Aredia therapy. If hypoc&emia occurs, short-term calcium therapy may be 
necessary. In PageI’s diie of bone. 17% of patients treated w’hh 90 mg ol Aredia showed 
smm catdum levels below 8 mgfdL 

Aredia has not been tested in patients who have class Dc renal impafrment (creaktine 
z-5.0 mg/dL). and in few multiple myefoma patients with serum creatinine 23.0 tngfdL (See 
also CUNICAL PHARMACOLOGY, PharntacokinetirX.) Clinkai judgment should detenine 
whe+her the pokntlal benefii oukM$Ths the potential risk in such patients. 

-’ 

162 169 162 169 162 189 : LaboratoryTesk 
’ Serum ca”dk? electrolyks. phosphate, magnesium and creaktine. and CBC, Mkrentkf. 

{ and hematocmlhemoglobin must be dosely monitored in patfenk treated with Aredia. 
PatrentS who have lXeexkting anemia, leukopenla. or thmmbocykpenia should be monitored 

2.4 3.6 0.6 1.2 1.6 2.2 
.021 .013t .04Ot 

55% 63% 31% 40% 45%55% 
a94 .O!W .05a 

10.9 7.4 NR” 23.4 26.6126 
.116 .016t .113t 

tFrackres and tad&ion to bone were two of several secondary endpoints. The statistical sfg- 
niffcance d these analyses may be overestimated since numerous analyses were performed. 

n 
“NR = Not Reached. 

i 
Bone lesion response was radkgraphfflly assessed at basefii and a1’3.6. and 

12 months. The complete + partkl response rate was 33% in Aredk patients and 18% !n 
placebo patkrtk treakd m chemothempy (P-.001). No dtierenca was seen between 
Amdia and placebo in hqmm~ay-treated patients. 

Pain and analgesic scores, ECOS performance sktus and Spfker quality of life index 
were measured at baseline and padodfkalty during the trials. The changes front basahna to 
the bst measurement carded forward are shown In the followfng kbk 

carefully in the first 2 weeks following treatment. 

Drug InkaCtions 
Cottcorktant administration of a loop diuretic had no effect on the caldum-lower&i action of 
An&a. 

Carcinogenask, Mutagenesis, Impairtnent of Fertility 
In a lobweek cardnogenicity study (daily oral administration) in rak, there was a positive 
dose response relationship for benign adrenal pheochromcxytoma in males (P ~.OODX). 
Although this condfhfon was also observed in females. the Mdence was not statistfcafty 
signiffCanL when the dose oakulatfons were adjusted to acmunt for Ihe limited oral 
bioavailabflfty d Aredff in rats. the lowest dafiy dose associated whh adrenal pheodtronwcy- 
toma yas similar to the Intended diiical dose. Adrenal pheochromocytoma was also 
obserred tn low numbers ln the controi animats and Is considered a relatively common 
spontaneMls neop&m in the rat. Aredia (daily oral administration) was not carclnogenk in 
an W-week study in mice. 

hdia Was rwmwkgenk In six mutagenicity assays: Ames test, Sa/rnoee//a and .. 
W6SiVWmiaosome test. iwcleus-anomaly t&t. siierohromadd-axchange shidy, 
poifl-um test and micmn”de”s test in me rat 

k rats, deaeased fertiiii ccamsd in fir+generation offspring of panants who had 
received 150 W% d Amdii Orany however, this ~ontywhenanhnakweremated 
with members of the same dose group. Aredff has not been adminiskred intravenousty in 
suhastudy. 
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/ 
Aredia@ pamldronate disociium for Injection 

Pregnancy category c 
l-her.3 are nc adequate and wiloon~led studies In pregnam women. 

Eiolus intra’/mun~~ studtes~ccnducted in rats and rabbits determked that Aredla produces 
maternal toxkily and ewb!yorWai efleots when given during ofgaw at doses d 0.6 to 
6.3 tlms the highest recontntended human doss for a skgle ktravencu s inf&on. As il has 
been shown thal Aredii can cross the pkcmta In rats and has pnxkced “tamed maternal 
and “ontemtcgenk enbryc#etal effeds in rats and ratbtts, tt sttcutd not be given tc women 
during pregnancy. 

Nursing Mothers 
It ts not known tither Aredia is excreted I” human milk Because many drugs are excmted 
In human milk cautton should be exercised when Aredis ls admEnktered to a nursing woman. 

Pedfatric Use 
Safety and effectiveness of Aredia hi pediatric patients have not bee” established. 

AOVERSE REACTIONS 
Clinical Studfee 
Hypetoakom& of Mafigtmcy 
Transient mild ebvatkr-ot texture by M least IC was noted 24 tc 48 hours after admln- 
lstratlcn of Aredfa in 34% cf catknts In clinkal tdals. In the saline trial. 18% of catients had a 
temperature elevation cf at i&t 1% 24 to 48 hours after treatntent. ’ 

Drug-related kcsl soft-tissue symptoms (redness, swetting or lnduratkn and pak on 
palpation) at the site of cattteter fnserticn were most mnuncn (18%) In pattents treated with 
90 mg of Aredia. When all on-therapy events are ccnsidered, that rate r&sea tc 41%. 
symptomatk Imamlent msulted In mpld msdutkll in atl patients. 

Rare cases of w&Is, WtUq scMtis, and epkderttis have been’repmied. Muding one 
case d sdefitk;.d one case of uwitis upon sepsfate rechallenges. 

Four c4 128 patients (3%) wttc recefved A&la durtng the three U.S. ccntrclled hypercal- 
cemfa dinkaf studies were reported to have ftad sefzures, 2 ol whom had praexlstfng seizure 
dlswders. None of the seizures were amsldered to be drugdated .by the ln~atom: 
However, a pcssibte relatIonship between thsdrug and the cccmmnm of seiires cannot be 
ruledout Ishouldbenoted~atIn~sal~armipatien1(4%)hadaseirure. 

At least 15% of pattents treated with Amdk for hwia d malignancy also experl- 
ened the following adverse events durtng a dinkat trtaf: 

Gemvat fluid overtoad, generalized pafn 
Cardkvasudac Hypertenskn 
Gasfrdnfeslina/: Abdominal pain. anorexia. anstipatkn. nausea, vomiting 
Genftourfrrary Urinary tract lnfeuion 
Muscukskde~ Bone paln 
LabcraW abnomtalily: Anemia, hypckakmla, hypcmsanesentia, hypcphcsphatemla 
Many &these adverse evgerlancss~mayhave bein r&t&l tc the underlying dsease siate. 
The followtng tabfe tkts the adverse ex&ences considered tc be treatment-retated dudnc 

comparauve, oiilhulled U.S. mals. 

Tmabnti-Related Adverse Experfences Repcrted in Three U.S. Controlled Cllnfcal 

General 
Edema 
Fatigue 
Fever 
fluid overload 
Infusion-site reaction 
MOMkSiS 

FtiiOlS 

Gastmintestfnal 
Abdominal paln 
Anorexia 
consIipa~” 
Oianiwa 

he-ff-w 
Nausea 
Sto”latftls, 
Vomltlng 

Rhtnilts 
upper resplmtory 

kfectic” 

CNS 
Anxkty 
Ccnvulskns 
I”smR& 

Psychosk 
smnnolenra 
Taste paverskm 

CWdkWSW1ar 
Atrial Rtnfllation 
Atdal flutter 
Cardiac faiture 

Tachycmdia 

Endocrine 
Hypattymtdism 

Hemk end Lymph&c 
AllWllb 
Leukopenla 

+z+ s 

0 
12 
18 

0 
18 

6 
0 

0 
12 

6 
0 
0 

6 
18 
0 
0 

0 
6 
6 

0 

6 

8 
0 

x 
3 
0 
0 

0 
8 
3 
0 

3 
0 
0 

0 

0 
3 
0 
0 
0 
0 
3 

0 
0 

: 
0 
0 

0 

0 
0 

Osld@~ BOW Melsstsscs of Breed f%w snd O&oly?k Leskns of Multfpfe 
Mvaloms 
The ntcst commonly reported P-is%) adverse experknces occurred with slmllar frequencies 
h the Aredia and pkcebc treatment groups, and most of these adverse expsrtences may 
have been related to the undedytng diiase state or cancer therapy. 

Comrncnty Reported Adverse Expdences InThree US. Ccntrolkd ClinlcalTrtafs 

Aredla AWdk 
Wmg @Jma All Aredia 

N-386 N-572 N-205 
56 

General 
Asthenia 18.1 
Fatigue 31.7 
FeWX 38.5 
Metastases 1.0 
Paln 13.2 

N-187 
96 % % % 

N-573 
% 

17.1 
28.3 
38.0 

3.0 
11.8 

18.5 
29.0 
34.0 
17.5 
16.1 

25.8 192 22.2 
49.3 28.8 37.2 
36.1 32.1 30.5 
31.3 24.4 20.5 
15.0 18.1 14.3 

Olgestfve System 
Anofexla 17.1 31 .l 24.9 26.0 
constlpatlon 28.3 36.0 38.6 33.2 
oiiea 26.8 29.4 30.8 28.5 

ZZZC’” 
17.8 18.3 15.0 22.8 
35.8 63.5 59.1 53.5 

Pain Abdornii 19.5 24.3 18.1 22.8 
Vomiting 18.8 46.3 39.1 35.7 

Hemlc and Lymphatk 
Anemia 47.8 39.5 42.5 
Gmnukcytopenia 20.5 19.3 2: 19.3 
Thmm~la 16.8 12.5 14.0 14.0 

Yusculoskeietal System i 
Arlhraidas 
Myalgla 

10.7 15.3 12.7 13.6 
25.d 26.4 22.5 26.0 

Skeletal Pain 81.0 70.0 75.4 66.8 

CNS 

Anxiety 7.8 18.0 16.8 14.3 
Headache 24.4 27.2 23.6 26.2 
Insomnia 17.1 25.1 19.4 22.2 

Respfmtory System 

‘-@ing 26.3 26.3 19.7 
OFF+= 22.0 35.1 24.4 2: 
Pleural Effuskn 29 15.0 9.1 10.7 
Sinusttls 14.6 16.1 10.4 15.8 
Upper Resplrakry Tract 

klfedio” 32.2 19.8 20.2 24.1 

Umgenital System 
Urinary Tract Infectton 15.6 20.2 17.8 19.5 

Of the tmddtks com&Uy assodated with dm~othmapy, me frequency of vomtttng. 
anorexia. and anemia were sltghtly “tore common in the Aredia patients whereas stcmatftis 

17.1 
31.7 
26.8 
13.4 
37.4 
16.0 
19.8 

41.7 
15.5 
17.1 

7.0 
15.0 
71.7 

9.1 
19.8 
17.2 

22.5 
21.4 

4.3 
16.8 

28.3 

9.1 

22.3 
35.1 
29.7 
17.5 
51.8 
17.5 
32.8 

38.4 
18.8 
15.0 

10.8 
20.1 
74.0 

14.3 
22.3 
19.0 

20.8 
23.4 

7.5 
12.0 

22.9 

15.6 

and akpeda occurred at a frequency similar to that in pfacebo p&tents. .In me breast cancer 
tiats. ini!4 elevstions of serum aeaUnk18 OcQtRed in 18.5% of kedk O&AS and 12.3% d 
placebo patients. Mineral and electrcfjte dll 
ransiyandfnslmilarpercentages 

, Indudina hypcc&emta, were repsned 
ofAmdk~treatedpatientsccntpa&withthoseintheplacebc 

gmup. The repcried frequencks of hypocalcamia, hypokatentia, hypophcsphatemia, and 
hypcmag-h for Arediitmated pattents were 3.3%. 10.5%. 1.7%. and 4.4%. mqdbety, 
and for ptacebc-treated pattents were 1.2%. 12%. 1.7%. and 4.5%, respeuivety. In prevtoes 
hypercalcamla of malignancy trials. patients treated with Aredk (89 or 90 mg over 24 hours) 
developed eledrotyk abncrntalfties ntcs-e frequentty (see ADVERSE REACllCNS. 
Hypercalcemia cf MaIignancy). 

Artftralgias and myalgias were reported sliihtty nvxe frequently in the Aredia group ma” in 
the pkcebc group (13.6% and 26% vs 10.8% and 29.1%. msp&ively). 

In multiple ntyeknna patients. there were five A&a-related sedous and unexpscted 
admxe expeciencas. Four o( these were reported during the IBmonth extension of the 
mUltIpI my&ma Mat. Three of the mporls were d wofsenlng renal fundion dwelopin~ h 
patlen@ with progressive muttiple myetia or multipk myeloma-asscdated anrykkosk. The 
fcdh mod was the adulIpwpbtory dlss syndrome develuptng In a pattent mccvadng 
fmfn pneumonia and acute gangfencus cAdecyws. one Aredii-treated pauenl experknced 
a” alkrgegic reaction d’raraderked by swcllen and ftchy eyes. runny n&se. and scratchy thmat 
withln 24 hcufs after the sixth infusion. 

In the tmasl awef ktak, there were fcur Aredti-related adverse expedences. all moderate 
In SewW that caused a ostlent to dlsccnti”ue carUdcatici-~ in the trial. One was due to 
fnterstkal pneuntcnitls. another tc malaise and &q&a. Qne Aredia patient disccnttnued the 
MaI due to a syn~ptcmatk hypcc&em& Another Aredia patient dkccntinued therapy due to 
severe bone pain after each Infuskn. which the Investigator felt was trial-drug-retated. 

Post-Msrketing Expertence 
Rare btances of allergic manHestations have been repcrted, induding hypctensicn, dyspneq 
or anglwdema. and. very rarely, amphyla& shock kdii is contraindkated In patients 
with dinkalfy s@Gficant hype&en+ to A&ii or other Msphcsphcnates (see 
CGNTRAINOICATIONS). 

ovEFtDosAGE 
There have bsen several cases of drug mafadmlnlstratkc of ktravenous Aredk In hypercal- 
oem~patientswithtotaldosesd225mgto3M)mggiuencvar2112to4days. Mofthese 
pauents survived. but they experienced ftypccakemta mat requlmd tntravenous and/or oral 
admlnktratka of caldum. 

In addition. one obese woman (95 kg) who was treated wit” 285 ntg cf AredieMay for 
3 days experienced hbh fever (395oc), hypotension (font 170/90 mmHg to 90/66 mmHg). 
and tramslent laste perversion, noted about 8 hours after the first kUus&n. The fever and‘ 
hvpolanskxr were rapidfy oxmeted with sterdds. 

If ~erdosa$e OCCUIS. symptom&c hypccakenrta could also resuk such patients shoucd 
be *CM& wim Sh0fltem .ktravems calcium. 

DOSAGE AN0 AOMINISil?Al-iON 
Hyycakemla of Malignancy 
consderatlon odd be giWl to the SsVWily 0t 89 w&l as the symptoms of hypercaloetia. 
‘J@cmus satke hydration atone may be suffkknt for treatkg mild, asymptomatic hypemat- 
camk ~emydratk” should be avoided k patients who have potential for cardiac (allure. In 
h-1-mia coated with hematokgk mangnancks. me use of glucocorticcld mempy 
may be helpful. 



Treatment-Related Adverse Experiences Reported inThree U.S. ConWted &i&at 

s?izu 
n-23 

Generai 
Edema 
Fatigue 
FeVW 
Fluid overload 
lnfuslon-site reaction 
Moniliisis 

Gastmintesttnai 
Abdominal naln 
Anotexla 
Consttpatlon 
Dianhea 
Dvsoeosla 
Gk.&hstlnal 

hemontlage 
Nausea 
stometitls 
Vomhlng 

Upper respiratory 
klf&kJn 

CdiOVSSCUlSf 

AMal fibriltatfon 
AMai flutter 
Cardiac falktre 

HyperlemiMl 

Endocrine 
Hypothyroidism 

Hemic and Lymphatk 
Anemia 
Laukopenta 
Ueutmpenla 
Thmmbocytopenle 

Huscuioskeletaf 

W&la 

Urogenltel 

urmnie 

I 

L&oratory Abnormalities 
Hypocalcem& 0 

NW- 4 

W+vwme-~ 4 
Hyp@vxphatemfa 0 
Abnomlal Iii 

hmctii 0 

0 
0 

26 
0 
0 
0 
0 

0 
4 
4 
0 
4 

0 
4. 
0 
4 

0 
0 
0 

0 

0 

P 

8 
4 
0 
0 

0 
0 
0 

x 
0 

0 

0 
4 
0 
0 

0 

4 

Brrtpla 

Ww 

=%Y s 

1 
0 

19 
0 
4 
0 
0 

1 
1’ 
0 

:, 

0 
0 
1 
0 

0 
0 
0 

3 

0 
0 
1 
0 
0 

:, 

0 
1 
1 

a0 
0 

0 

0 
0 
1 
1 

1 

0 

1 
4 

10 
9 

0 

0 
12 
18 

0 
18 
6 
0 

0 
12 

6 

8 

6 
18 

0 
0 

0 
6 
6 

0 

0 
0 
0 
0 
0 
6 

.O 

6 

6 
0 
0 
0 

0 

0 

12 
16 
12 
16 

0 

0 
6 

: 

3 
0 
0 

0 

0 
3 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

0 

: 
3 

3 
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0 
0 
0 
0 
0 
0 
4 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 

4 

x 
4 

8 
0 

4 
0 
0 
4 
0 
4 

0 

: 
0 
0 

0 

0 

0 
0 
4 
0 

0 

Orug-related muscukske~tai pain &d nervous system symptoms (d&&es+ heNache, 
Pmslhesia kmeesed sweeting) were mom common In patlent with Pewt’s disease treated 
with QO mg of Are& than In pa?& v&h hyparcelcemlaor mafiinancy t&ad wfth the sams 
doa%. 

Adverse examdenc%s cxmsfdered to be ralated 10 trial drug. which ocumed in at least 5% 
d patients with Pagers disease treated wkh 90 mg of Arediatn two U.S. dinkal trials,.were 
fever, neuse4 beck P&l. end bon.6 ml. 

At least 10% of ill Amde-treated pelients with Pagers dlsaase also experienced the 
following adversa experiences during dinkxi Mals: 

cerdlovascdsr~ Hypeftenskm 
MusaJtos4r.siet~ Arulmsk. bone p&l 
Ne- qsfem: Headache 
Most d these edverse expedences may have bean related to the undedying disease state. 

i3esplmmry syemn 

s 22.0 26.3 22.5 21.4 25.3 36.1 24.4 19.7 25.7 30.4 20.6 23.4 

PleurelEthrsion 2.9 4.3 15.0 9.1 10.7 SitV&itk 14.6 16.6 16.1 10.4 15.6 1::: 
Upper RespWoiy Traot 

hlfwtbn 32.2 26.3 19.6 202 24.1 22.9 

Uro~~ltalSystem 
urinefy Trea Idectlon 15.6 9.1 20.2 17.6 16.5 15.6 

ofmeto& axnm&ly associatsd with chemotheW the. frequency of vomiting. 
enaede. end enemia wem slightly more axnmon In the Aredfa patients whereas stomatlt& 
end abpsds -ed at a fmqumq similar to that In placebo patients. in the breast m 
tda!s. mlkl elevations of sensn aeatlnlne oaxred ln 16.5% c4 Amdii patients and 12.3% of 
p&c&o patients. Mineral and -8 diidxxnces, tnduding hypooatownia, were reported 
ramly end in similar percentages of Aredii-treated patients -red with those h me dacsbo 
group. The reported frequendes of hypocalcemla, hypokalemia, hypophosphatemia, &d 
hypmagllesemle forAred@treatsd patients were 3.3%. 10.5%,1.7%. and 4.4%. mq)@&&y, 
and for placebo-treated patients were 12%. 12%. 1.7%. and 4.5%, respedi~ety. In previous 
hyperC&Smie d melignet?q td.9. patients treated Wilh &Xiii (60 or 90 mg over 24 hours) 
d~sloped ek3CttDiyte ebnormalltie6 more heqUenny (see AOVEFSE REACTIONS, 
H-m& of Malignancy). 

~~At6ralgie.s end my&&s Were reporiad slightty more frequently In the Aredia group than II 
the placebo group (13.6% and 26% vs 10.6% and 20.1%. respeoth~ly). 

in mdt!@e my&ma patients, them were five Aredia-mtated sarkus and unexpected 
adverse experiences. Four of these were reported during the 12-m extension of the 
multiple my&ma trial. Three of tha mpods were of wofsenlng renal function deveioplng In 
pdients with progressive muftfpla mye!ana or muftipie my&ma-assodated amytold&& Tht 
fotntb reooct WBP the aduH~@zakxxdWrasssynd~e developing in.a.patient.mcovedng 
fmm ptmmode and acute gangranous ohdecystftk. Ona Aredfa-treated patient experienoec 
an allergic readlon draraderfred by swollen and itohy eyes, runny W. and saatohy throat 
within24hoorsafterthesixthinfuskm. 

in the beeat canar.tdals, tfwre .yem iour Arsdle-related adveae eitfkhcs, cdl moderate 
In severity, thet caused a pstlenl to dlsoontinue partidpatfon In tha Mat. Otie was due to 
lmedtlel pmeumonltls. emther to mele.ise and dyspnsa. 
W dus to a symptomatic hypwakamla. 

Qne Amdll patient dkxontinusd tht 
Andher Aredia petlent dkamtinued therapy due to 

severs bone paln after earl ktfus?on. which the lnvestlgator fett was kialdmg-retated. 

Post-Merkethg iixptence 
Rem hstances of allergic menkstetbns have been repwed. including hypotenslan. dyspnea, 
a aogbedeme, and, my twefy, emephytactk shock. Aredii is cmtrelndicated In p-diem 
with dinlwlfy s&Mlcmt hypersensltMty to Aredla or other btsphosphonates (see 
CCNTftAINDICATIONS). 

GVERlJ&AGE 
There have been several cases of dyg maladmWstra6on oi intravenous Aredia In hypeccal- 
camiapa~wlthtotafck6esd~mg~~ggivenover21~24days. Allofthese 
peUents swvhwl, but thsy mcperienoed hypoc8oemt.s that required tntmvenous ana/ororal 
admtnWatlon d cakhm. '. 

If W~dwags 0~~s. ~ymfMtn& h-la muld aiso result; wd, patients should 
be treated wttl~shat-term Mravemws caldum. 

DOSAGE AW.ADMiNtSiRATiON 
Hypcrcaloemla of Maiignanoy 
Cons!dsrati~~~ shouM be given-to the m of as weil as tha symptoms of hypercalcemla. 
Vlgomus saline hydration atone may,be suffiit for tmatirqj ml& asymptomatrc hypercal- 
cemla Cvehydratkn should be avoided In patier& who have potential for cardiac fallwe. 
ge$arn$ eswdatsd with hematdogio malignandes. the usa of glu UxatlaJid therapy 

Moderate Nypemalcemla 
The recommended +ee d Aredia in moderate hypercekem~~(-ted serum 
celoium* oi epptvxlmaf~fy 12-13.5 mg/dL) is 60 to Q6 mg. The 6&mg dose ts given as 
an initial, SINGLE-WSE, intravenous Infusion over at ksst 4 hours. The QQ-mg dose 
must be given by an inittai, SINGLE-DOSE, I- s infusion over 24 hours. 

Severs H&wkem& 
Ths recammsnded doss of Are&a In severe hypero&emia (correotsd serum 
calctumW3.5 mg/dL) is QQ mg. The Q&ntg dose mti be given by an initial. 
SINGLE-DOSE, Intmvenoue infusion over 24 hours. 

Vllbumin-axreded serum caldum (CCa,m&dL) - serum oaf&m. mg/dL + 0.6 (4.~sen 
e!hmh, g!dL). 

Rehvstntent 
A hmlted number d pethts have recMed more then one treatment with Aredia for hyperc 

t&ment. ft is moonunended that a mlnimum of 7 deys elapse before mtreatment, tc 
l now for full MSPonse to the lnitiei dose. The dose and mam?er of retreatment is identi 
tothatoftheiniUalWrapy. 

PeQet’s oirese 
The recommended dose of Aredia in patients with moderate to severs Paget’s dlses 
of bone is M mg daily, adminittered es a 4-hour Infusion on 3 oons&utiv~ days for 
totaldoseofQOmg. 

Rabeefment 
A timfted number d patients WI Pag+t*s disease have received more .jhan one treatment 
bdie in dinkal Mak. When dk&Wiy indicated; pattents should be rbtreated at tie dose 
hitieltherspy. 

~tdYtiC Bone Lesfons of Mulflple Mydoma 
The moonmended dose d Amdia in Patients wfth osteoty& bone lesions ot muttip 
Wloms is 96 mg adminfstemd as a Chour infuston given on a nvmthfy basis. 



Patients wHh marked Benoe4ones pmtelnuda and dehydmtion’houid waive adequ 
hydra&x pr’i~r to Aredia infusion. 

Limited lnformatfon is avallabla on the use of Aredia in multlpie myeionvxpatiants wltl 
serum ffeatinina ~3.0 mg/dL 

Theoptlm~ducationofthe~kndyetkrown,however.Iflasfudyo(~~swith 
mye!m.s, final analysis after 21 months denwwtmted overall benefits (see CUNICAL 
TRIALS section). 

.’ Osteofytk Bone Metastases of 8m.s~ Cancer 
The reccmmended dose cf Amdta In patknta wtth esteclvtlc bcne “wtaetaees Is 9 
admlnktered over s 2-hcur infirslon &ton every 34 weei. 

Aredk haa been freauentk used with doxorubldn ffuomuradl. &c&osoham!de. * 
methotraxate, mitoxantnke. ~Inblasline, dexamsthasone, predniskk. nielph’alan. yin& 
megesleml. and tamoxifen. h haa bean given teas frequently with etoposlde. dsplatin. 
Cytabine. padiil and aminogIuteiMmlde. The optimal duration of therapy is not lolov 
however, in two breast cancer studies, flnal analyses perfanned after 24 months of Uwa 
demo”Str&d overall benefits (see CLJNICALTFVALS se&o”). 

Preparation of Solution 
ReconstmJtIon 
Aredia is reconstituted by adding 10 mL of Sterile Water for Injecti~. USP, to each vial, 
msultinghasoluUonof3Omc$lOmLorOOmgllOmL ThepHofth+reconstkttedsolu 
k 6.0 - 7.4. The drug should bs completely dksolved befwe,tha solution k withdrawn. 

Hypenalcemia of Maifgnancy 
The daiiy dose must be adminktered as a” In-us tnfuslon over at least 4 hwm fcr 
60-mgdose,andover24houmfwthegO-mg&se. ThemccmmeMeddoseshouldti 
diluted in 1000 mL d sterile 0.46% or O.g% So&m Chkrtde. t&P. or 5% Dexttube lnjec 
USE Thk infusion solution k stab!+ for upto 24 how3 at nxnn kmpemture. 

The mcanmended daily doss of 30 mg should be diluted in 500 ml of s&e 0.45% M C 
22s: LJJ, or 5% Dexlmw In@ction. USC and admhlstered over a 4-M p’ 

.r- . 

OsteoijMc Both3 Mets&mea of Breast Cheer 
The -mended dose of SC mg should be diluted in 250 mL d sterile 0.45% ci 0.9% 
Sodium Chloride. USP, of 5% Dexbwe Inje&m. USP. and admintstefed over.a 2-hour p 
every 3-4 weeks. 

Osteofflc Bone Lcsfons of Multiple Myehir 
The remmmended dose of 90 rng should be diluted in 500 mL of stedkt 0.45% or 0.9% 
Scdkan Chloride, USP, or 5% Dextnxa Iniecdon. USP. and admlnistemd over a 4-hour D 
on a mathly bask. 

Aradla muat net be mixed wtth caktum-ccntatning lnfuelcn sotutloris, such as 
Ringth sohtUon, and ehcutd bs given in a atnglb Intmvencue’ ecluttci~ and Ikw . 
separate from all otfw drugs. 1 

Nobx Parenteral drug products should be Inspected visually for parttculate mdtter 

i 
dlswbmtbn prbr to adminktmtton. whenever aclution and container penlt. 

Aredia wcon&uted with Stedle W&v for InjecM may be stored under refrtgemti 
, 36546T (2’G8%) for up to 24 hours. 

HOW SUPPLED 
Vis - 30 mg - each contains 30 mg of sterk, tyophlllzed pamidronate dkodlum and 

470 mg of mannltd, USl? 
Carlcn of 4 vkls .._............,..._..-................................................ _ . . . . . . . . . NBS 04X3-26( 

Wab - SO mg - each wntdns 90 mg 04 sterile. lyophibed pmidmnate disadium and 
375 mg of mannitol, USP. 

Carton of 1 vial . .._...._..__..__.........................,..,.........,.,..,.........,,... ; . . . . i...... NDC 0083-B 

00notstomabve869@0%). 
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Amdb must not be mix& with cddu~nln(l lnfurlon sofutbn~, such a3 
Rlnger’e sdutlon, and should be given In s slngld lntm~nou~‘~lution and line 
eepamte from all other dcugs. 
fete parmteral drug products should be Inspected visually for pwtlcutate matte1 
d1-m odor to admlnlstmtlon, whenever solution and wtttalner parmlt. 

Aredia rec&sUtuted with Sterile Water for lnjeotton may ba stofed undsr refrtgemtion 
.35T-46F (2=04X) for up to 24 houm. 

UPPLIED 
aI nag - each omtdns 30 mg d stertk. lyophllized pamldmnate dkodii and 

.f 470 mg d mannltd. USP. 
hton d 4 vials . . . . . . . . ..-......................................................................... NM: 0083-26( 

.d - 90 mg - each contatns 90 mg d ate&, tyophtllzed pamidmnate disodium and 
375 mg of mannltd. USP. 
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45860Assued: May 1999 

Pamidronate Disodium Injection 

For lntraveneous Infusion 

DESCRIPTION: 
Pamidronate Disodium Injection is a bone-resorption inhibitor available in 30 mg or 90 mg vials for intravenous administration. 
Each mL of the 30 mg vial contains: 3 mg Pamidronate C&odium; 47 mg Mannitol, USP; Water for Injection, USP, q.s.; 
Phosphoric acid to adjust pH. Each mL of the 90 mg vial contains: 9 mg Pamidronate Disodium, 37.5 mg Mannitol, USP; 
Water for Injection, USP, q.s.; Phosphoric acid to adjust pH. The pH of a 1% solution of pamidronate disodium in distilled 
water is approximately 8.3. Pamidronate disodium, is a member of the group of chemical compounds known as 
bisphosphonates, is an analog of pyrophosphate. Pamidronate disodium is designated chemically as phosphonic acid (3- 
amino-l-hydroxypropylidene) bis-,disodium salt, and its structural formula is: 

PO&fNa 

I 

NH*-CHl-CHz- C- OH 
I 

Pamidronate disodium is a white-to-practically-white powder. It is soluble in water and in 2N sodium hydroxide, 
sparingly soluble in 0.1 N hydrochloric acid and in 0.1 N acetic acid, and practically insoluble in organic solvents. Its molecular 
formula is GHgN07P2Na2 and its molecular weight is 279.1. 

inactive ingredients. Mannitol, USP, and phosphoric acid (for adjustment of pH to 6.5). 

CUNICAL PHARMACOLOGY: 
The principal pharmacologic action of pamidronate disodium is inhibition of bone resorption, Although the mechanism of 
antiresorptive action is not completely understood, several factors are thought to contribute to this action. Pamidronate 
disodium adsorbs to calcium phosphate (hydroxyapatitel crystals in bone and may directly block dissolution of this mineral 
component of bone. In vitro studies also suggest that inhibition of osteoclast activity contributes to inhibition of bone 
resorption. In animal studies, at doses recommended for the treatment of hypercalcemia, pamidronate disodium inhibits bone 
resorption apparently without inhibiting bone formation and mineralization. Of relevance to the treatment of hypercalcemia of 
malignancy is the finding that pamidronate disodium inhibits the accelerated bone resorption that results from osteoclast 
hyperactivity induced by various tumors in animal studies. 

Pharmacokinstics 
Cancer patients (n=24) who had minimal or no bony involvement were given an intravenous infusion of 30, 60, or SO mg of 
pamidronate disodium over 4 hours and 90 mg of pamidronate disodium over 24 hours (Table 1). 

Distn’bution 

The mean f SD body retention of pamidronate was calculated to be 54 + 16% of the dose over 120 hours. 

Metabolism 
Pamidronate is not metabolized and is exclusively eliminated by renal excretion. 

Excretion 

After administration of 30, 60, and SO mg of pamidronate disodium over 24 hours, an overall mean f SD of 46 f 16% of 
the drug was excreted unchanged in the urine within 120 hours. Cumulative urinary excretion was linearly related to dose. 
The mean f SD elimination half-life is 28 + 7 hours. Mean f SD total and renal clearances of pamidronate were 107 + 50 
mL/min and 49 I!Z 28 mL/min, respectively. The rate of elimination from bone has not been determined. 

Special P apufa tions 
There are no data available on the effects of age, gender, or race on the pharmacokinetics of pamidronate. 
Pediatric 
Pamidronate is not labeled for use in the pediatric population. 
Renal InsufFiciency 
The pharmacokinetics of pamidronate were studied in cancer patients (n=lS) with normal and varying degrees of renal 
impairment. Each patient received a single SO-mg dose pamidronate disodium infused over 4 hours. The renal clearance of 
pamidronate in patients was found to closely correlate with creatinine clearance (see Figure 1). A trend toward a lower 
percentage of drug excreted unchanged in urine was observed in renally impaired patients. Adverse experiences noted were 
not found to be related to changes in renal clearance of pamidronate. Given the recommended dose, 90 mg infused over 4 
hours, excessive accumulation of pamidronate in renally impaired patients is not anticipated if pamidronate disodium is 
administered on a monthly basis. 

i 

i. - 



Hepatic insufficiency 
There are no pharmacokinetic data for pamidronate disodium in patients who have hepatic insufficiency. 
Drug-Drug Interactions 
There are no human pharmacokinetic data for drug interactions with pamidronate disodium . 

Table 1 
Mean (SD, CV%) Pamidronate Pharmacokinetic Parameters in Cancer Patients 

(n = 6 for each group) 

Dose 
Jinfusion Rate1 

30 mg 
(4 hrs) 

60 mg 
(4 hrs) 

90 mg 
(4 hrs) 

90 mg 
(24 hrs) 

Maximum Percent 
Concentration -of dose 

JmcglmLl excreted in urine 

0.73 43.9 
(0.14,19.1%) (I 4.0, 31.9%) 

1.44 47.4 
(0.57, 39.6%) (47.4, 54.4%) 

2.61 45.3 
(0.74, 28.3%) (25.8, 56.9%) 

I .38 47.5 
(I .97, 142.7%) (10.2, 21.5%) 

Total 
Clearance 
JmLlminl 

136 
144, 32.4%) 

(56, ::.6%) 

103 
(37, 35.9%) 

101 
(58, 57.4%) 

Renal 
Clearance 
JmLlmin) 

58 
(27, 46.5%) 

(28, ::.7%) 

44 
(I 6, 36.4%) 

52 
(42, 80.8%) 

After intravenous administration of radiolabeled pamidronate in rats, approximately 50% to 60% of the compound 
was rapidly adsorbed by bone and slowly eliminated from the body by the kidneys. In rats given 10 mgkg bolus injections of 
radiolabeled pamidronate disodium, approximately 30% of the compound was found in the liver shortly after administration 
and was then redistributed to bone or eliminated by the kidneys over 24 to 48 hours. Studies in rats injected with 
radiolabeled pamidronate disodium showed that the compound was rapidly cleared from the circulation and taken up mainly 
by bones, liver, spleen, teeth, and tracheal cartilage. Radioactivity was eliminated from most soft tissues within I to 4 days; 
was detectable in liver and spleen for 1 and 3 months, respectively; and remained high in bones, trachea, and teeth for 6 
months after dosing. Bone uptake occurred preferentially in areas of high bone turnover. The terminal phase of elimination 
half-life in bone was estimated to be approximately 300 days. 

Phernqcodynamics 
Serum phosphate levels have been noted to decrease after administration of pamidronate disodium, presumably because of 
decreased release of phosphate from bone and increased renal excretion as parathyroid hormone levels, which are usually 
suppressed in hypercalcemia associated with malignancy, return toward normal. Phosphate therapy was administered in 30% 
of the patients in response to a decrease in serum phosphate levels. Phosphate levels usually returned toward normal within 
7 to IO days. 

Urinary calciumlcreatinine and urinary hydroxyproline/creatinine ratios decrease and usually return to within or below 
normal after treatment with pamidronate disodium. These changes occur within the first week after treatment, as do 
decreases in serum calcium levels, and are consistent with an antiresorptive pharmacologic action. 

Hypercelcemia of Malignancy 
Osteoclastic hyperactivity resulting in excessive bone resorption is the underlying pathophysiologic derangement in metastatic 
bone disease and hypercalcemia of malignancy. Excessive release of calcium into the blood as bone is resorbed results in 
polyuria and gastrointestinal disturbances, with progressive dehydration and decreasing glomerular filtration rate. This, in 
turn, results in increased renal resorption of calcium, setting up a cycle of worsening systemic hypercalcemia. Correction of 
excessive bone resorption and adequate fluid administration to correct volume deficits are therefore essential to the 
management of hypercalcemia. 

% Most cases of hypercalcemia associated with malignancy occur in patients who have breast cancer; squamous-cell 

i tumors of the lung or head and neck; renal-cell carcinoma; and certain hematologic malignancies, such as multiple myeloma 
and some types of lymphomas. A few less-common malignancies, including vasoactive intestinal-peptide-producing tumors 
and cholangiocarcinoma, have a high incidence of hypercalcemia as a metabolic complication. Patients who have 
hypercalcemia of malignancy can generally be divided into two groups, according to the pathophysiologic mechanism 
involved. 
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In humoral hypercalcemia, osteoclasts are activated and bone resorption is stimulated by factors such as parathyroid- 
hormone-related protein, which are elaborated by the tumor and circulate systemically. Humoral hypercalcemia usually occurs 
in squamous-cell malignancies of the lung or head and neck or in genitourinary tumors such as renal-cell carcinoma or ovarian 
cancer. Skeletal metastases may be absent or minimal in these patients. 

Extensive invasion of bone by tumor cells can also result in hypercalcemia due to local tumor products that stimulate 
bone resorption by osteoclasts. Tumors commonly associated with locally mediated hypercalcemia include breast cancer and 
multiple myeloma. 

Total serum calcium levels in patients who have hypercalcemia of malignancy may not reflect the severity of 
hypercalcemia, since concomitant hypoalbuminemia is commonly present. Ideally, ionized calcium levels should be used to 
diagnose and follow hypercalcemic conditions; however, these are not commonly or rapidly available in many clinical 
situations. Therefore, adjustment of the total serum calcium value for differences in albumin levels is often used in place of 
measurement of ionized calcium; several nomograms are in use for this type of calculation (see DOSAGE AND 
ADMINISTRATION). 

cl7nicsf Trkds 
In one double-blind clinical trial, 52 patients who had hypercalcemia of malignancy were enrolled to receive 30 mg, 60 mg, or 
90 mg of Pamidronate Disodium Injection as a single 24hour intravenous infusion if their corrected serum levels were 212.0 
mg/dL after 48 hours of saline hydration. 

The mean baseline-corrected serum calcium for the 30-mg, 60-mg, and 90-mg groups were 13.8 mg/dL, 13.8 mg/dL, 
and 13.3 mg/dL, respectively. 

The majority of patients (64%) had decreases in albumin-corrected serum calcium levels by 24 hours after initiation of 
treatment. Mean-corrected serum calcium levels at days 2-7 after initiation of treatment with Pamidronate Disodium Injection 
were significantly reduced from baseline in all three dosage groups. As a result, by 7 days after initiation of treatment with 
Pamidronate Disodium Injection, 40%, 61%, and 100% of the patients receiving 30 mg, 60 mg, and 90 mg of Pamidronate 
Disodium Injection, respectively, had normal-corrected serum calcium levels. Many patients (33% to 53%) in the 60-mg and 
90-mg dosage groups continued to have normal-corrected serum calcium levels, or a partial response (215% decrease of 
corrected serum calcium from baseline), at.da$I.4. 

In a second double-blind, conf~oJle@i~@&&+&l, 65 cancer patients who had corrected serum calcium levels of 212.0 
mg/dL after at least 24 hours of saline hydration were randomized to receive either 60 mg of Pamidronate Disodium Injection 
as a single 24-hour intravenous infusion or 7.5 mg/kg of Didronel (etidronate disodium) as a S-hour intravenous infusion daily 
for 3 days. Thirty patients were randomized to receive Pamidronate Disodium Injection and 35 to receive Didronel. 

The mean baseline-corrected serum calcium for the Pamidronate Disodium Injection 60-mg and Didronel groups were 
14.6 mg/dL and 13.8 mg/dL, respectively. 

By day 7, 70% of the patients in the Pamidronate Disodium Injection group and 41% of the patients in the Didronel 
group had normal-corrected serum calcium levels (P~0.05). When partial responders (215% decrease of serum calcium from 
baseline) were also included, the response rates were 97% for the Pamidronate Disodium Injection group and 65% for the 
Didronel group (P<O.Ol). Mean-corrected serum calcium for the Pamidronate Disodium Injection and Didronel groups 
decreased from baseline values to 10.4 and 11.2 mgidt, respectively, on day 7. At day 14, 43% of patients in the 
Pamidronate Disodium Injection group and 18% of patients in the Didronel group still had normal-corrected serum calcium 
levels, or maintenance of a partial response. For responders in the Pamidronate Disodium Injection and Didronel groups, the 
median duration of response was similar (7 and 5 days, respectively). The time course of effect on corrected serum calcium 
is summarized in the following table: 

Change in Corrected Serum Calcium by Time 
from Icirtiation of Treatment 

Time 
(hr) 

Mean Change from Baseline in Corrrected Serum 
Calcium (mg/dL) 

Pamidronate Disodium lniection Didronel P-Value’ 
Baseline 14.6 - 13.8 

24 -0.3 -0.5 
43 -I .5 -I .1 
72 -2.6 -2.0 
96 -3.5 -2.0 

168 -4.1 -2.5 
<O.OI 
<O.OI 

‘Comparison between treatment groups 

In a third multicenter, randomized, parallel double-blind trial, a group of 69 cancer patients with hypercalcemia was 
enrolled to receive 60 mg of Pamidronate Disodium Injection as a 4- or 24-hour infusion, which was compared to a saline 
treatment group. Patients who had a corrected serum calcium level of 212.0 mg/dL after 24 hours of saline hydration were 
eligible for this trial. 

The mean baseline-corrected serum calcium levels for Pamidronate Disodium Injection 60-mg 4-hour infusion, 
Pamidronate Disodium Injection 60-mg 24-hour infusion, and saline infusion were 14.2 mg/dL, 13.7 mg/dL, and 13.7 mg/dL, 
respectively. 

By day 7 after initiation of treatment, 78%, 61%, and 22% of the patients had normal-corrected serum calcium levels 
for the 60-mg 4-hour infusion, 60-mg 24-hour infusion, and saline infusion, respectively. At day 14, 39% of the patients in 
the Pamidronate Disodium Injection 60-mg 4-hour infusion group and 26% of the patients in the Pamidronate Disodium 
Injection 60-mg 24-hour infusion group had normal corrected serum calcium levels or maintenance of a partial response. 

For responders, the median duration of complete responses was 4 days and 6.5 days for Pamidronate Disodium Injection 
60-mg Chour infusion and Pamidronate Disodium Injection 60-mg 24hour infusion, respectively. 

In all three trials, patients treated with Pamidronate Disodium Injection had similar response rates in the presence or 
absence of bone metastases. Concomitant administration of furosemide did not affect response rates. 
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Thirtytwo patients who had recurrent or refractory hypercalcemia of malignancy were given a second course of 60 mg 
of Pamidronate Disodium Injection over a 4 or 24hour period. Of these 41% showed a complete response and 16% showed 
a partial response to the retreatment, and these responders had about a 3-mg/dL fall in mean-corrected serum calcium levels 
7 days after retreatment. 

Unlike Pamidronate Disodium Injection 60 mg, the drug has not been investigated in a controlled clinical trial employing a 
90-mg dose infused over a rlhour period. 

Paget’s Disease 
Paget’s disease of bone (osteitis deformans) is an idiopathic disease characterized by chronic, focal areas of bone destruction 
complicated by concurrent excessive bone repair, affecting one or more bones. These changes result in thickened but 
weakened bones that may fracture or bend under stress. Signs and symptoms may be bone pain, deformity, fractures, 
neurological disorders resulting from cranial and spinal nerve entrapment and from spinal cord and brain stem compression, 
increased cardiac output to the involved bone, increased serum alkaline phosphatase levels (reflecting increased bone 
formation) and/or urine hydroxyproline excretion (reflecting increased bone resorption). 

In one double-blind clinical trial, 64 patients with moderate to severe Paget’s disease of bone were enrolled to receive 5 mg, 
15 mg, or 30 mg of Pamidronate Disodium Injection as a single 4-hour infusion on 3 consecutive days, for total doses of 15 
mg, 45 mg, and 90 mg of Pamidronate Disodium Injection. 

The mean baseline serum alkaline phosphatase levels were 1409 U/L, 983 U/L, and 1085 U/L, and the mean baseline 
urine hydroxyprolinelcreatinine ratios were 0.25, 0.19, and 0.19 for the 15-mg, 45-mg, and 90-mg groups, respectively. 

The effects of Pamidronate Disodium Injection on serum alkaline phosphatase (SAP) and urine hydroxyprolinelcreatinine 
ratios (UOHP/C) are summarized in the following table: 

Percent of Patients With 

Significant % Decreases in SAP and UOHPlC 

oh Decrease 
250 
230 

SAP UOHPlC 

15mq 45 90 15 45 mq mg 90 
26 33 60 15 47 72 
40 65 83 35 57 85 

The median maximum percent decreases from baseline in semm alkaline phosphatase and urine hydroxyprolinelcreatitine ratios 
were 25%, 41%, and 57%, and 25%, 472, and 61% for the 15-mg, 45-mg, and 90-mg groups, respectively. The median 
time to response (X50% decrease) for serum alkaline phosphatase was approximately 1 month for the 90-mg group, and the 
response duration ranged from 1 to 372 days. 

No statistically significant differences between treatment groups, or statistically significant changes from baseline were 
observed for the bone pain response, mobility, and global evaluation in the 45-mg and 90-mg groups. Improvement in 
radiologic lesions occurred in some patients in the 90-mg group. 

Twenty-five patients who had Paget’s disease were retreated with 90 mg of Pamidronate Oisodium Injection. Of these, 
44% had a 250% decrease in serum alkaline phosphatase from baseline after treatment, and 39O/b had a 250% decrease in 
urine hydroxyprolinelcreatinine ratio from baseline after treatment. 

Osteolytic Bone Metastases of Breast Cancer and OsteOrytic Lesions of Multiple Myefoma 
Osteolytic bone metastases commonly occur in patients with multiple myeloma or breast cancer. These cancers demonstrate 
a phenomenon known as osteotropism, meaning they possess an extraordinary affinity for bone. The distribution of osteolytic 
bone metastases in these cancers is predominantly in the axial skeleton, particularly the spine, pelvis, and ribs, rather than 
the appendicular skeleton, although lesions in the proximal femur and humerus are not uncommon. This distribution is similar 
to the red bone marrow in which slow blood flow possibly assists attachment of metastatic cells. The surface-to-volume ratio 
of trabecular bone is much higher than cortical bone, and therefore disease processes tend to occur more floridly in trabecular 
bone Lthan at sites of cortical tissue. 

These bone changes can result in patients having evidence of osteolytic skeletal destruction leading to severe bone pain 
that requires either radiation therapy or narcotic analgesics (or both) for symptomatic relief. These changes can also cause 
pathologic fractures of bone in both the axial and appendicular skeleton. Axial skeletal fractures of the vertebral bodies may 
lead to spinal cord compression or vertebral body collapse with significant neurologic complications. Also, patients may 
experience episode(s) of hypercalcemia. 

In a double-blind, randomized, placebo-controlled trial, 392 patients with advanced multiple myeloma were enrolled to receive 
Pamidronate Disodium Injection or placebo in addition to their underlying antimyeloma therapy to determine the effect of 
Pamidronate Disodium Injection on the occurrence of skeletal-related events (SREs). SREs were defined as episodes of 
pathologic fractures, radiation therapy to bone, surgery to bone, and spinal cord compression. Patients received either 90 
mg of Pamidronate Disodium Injection or placebo as a monthly 4-hour intravenous infusion for 9 months. Of the 392 
patients, 377 were evaluable for efficacy (196 Pamidronate Disodium Injection, 181 placebo). The proportion of patients 
developing any SRE was significantly smaller in the Pamidronate Disodium Injection group (24% vs 41%, P<O.OOl), and the 
mean skeletal morbidity rate (#SRE/year) was significantly smaller for Pamidronate Disodium Injection patients than for 
placebo patients (mean: 1.1 vs 2.1, P< .02). The times to the first SRE occurrence, pathologic fracture, and radiation to bone 
were significantly longer than in the Pamidronate Disodium Injection group (P=.OOl, .006, and -046, respectively). 
Moreover, fewer Pamidronate Disodium Injection patients suffered any pathologic fracture (17% vs 30%, P = .004) or needed 
radiation to bone (14% vs 22%, P = ,049). 

In addition, decreases in pain scores from baseline occurred at the last measurement for those Pamidronate Disodium 
Injection patients with pain at baseline fP=.O26) but not in the placebo group. At the last measurement, a worsening from 
baseline was observed in the placebo group for the Spitzer quality of life variable (P<.OOl) and ECOG performance status 
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(PC .Ol 1) while there was no significant deterioration from baseline in these parameters observed in Pamidronate Disodium 
Injection-treated patients.* 

After 21 months, the proportion of patients experiencing any skeletal event remained significantly smaller in the 

! 
Pamidronate Disodium Injection group than the placebo group (P=.O15). In addition, the mean skeletal morbidity rate 
(#SRE/year) was 1.3 vs 2.2 for Pamidronate Disodium Injection patients vs placebo patients (P = .008), and time to first SRE 
was significantly longer in the Pamidronate Disodium Injection group compared to placebo (P=.O16). Fewer Pamidronate 
Disodium Injection patients suffered vertebral pathologic fractures (16% vs. 27%, P=.OO5). Survival of all patients was not 
different between treatment groups. 

Two double-blind, randomized, placebo-controlled trials compared the safety and efficacy of 90 mg of Pamidronate 
Disodium Injection infused over 2 hours every 3 to 4 weeks for 24 months to that of placebo in preventing SREs in breast 
cancer patients with osteolytic bone metastases who had one or more predominantly lytic metastases of at least 1 cm in 
diameter: one in patients being treated with antineoplastic chemotherapy and the second in patients being treated with 
hormonal antineoplastic therapy at trial entry. 

382 patients receiving chemotherapy were randomized, 185 to Pamidronate Disodium Injection and 197 to placebo. 
372 patients receiving hormonal therapy were randomized, 182 to Pamidronate Disodium Injection and 190 to placebo. All 
but three patients were evaluable for efficacy. Patients were followed for 24 months of therapy or until they went off study. 
Median duration of follow-up was 13 months in patients receiving chemotherapy and 17 months in patients receiving 
hormone therapy. Twenty-five percent of the patients in the chemotherapy study and 37% of the patients in the hormone 
therapy study received Pamidronate Disodium Injection for 24 months. The efficacy results are shown in the table below: 

Breast Cancer Patients Breast Cancer Patients 
Receivina Chemotherapy Redbina Hormonal Therapy 

Any SRE Radiation Fractures 

PDI P PDI P PDI P 
N 185 195 185 195 185 195 
Skeletal 
Morbidity Rate 
(#SRE/year) 
Mean 2.5 3.7 0.8 1.3 1.6 2.2 

P-Value <.OOl <.001t .018' 

Proportion of 
patients having 
an SRE 46% 65% 28% 45% 36% 49% 

P-Value c.001 <.OOl’ c.014' 

Median Time to 
SRE (months) 13.9 7.0 NR** 14.2 25.8 13.3 

P-Value <.OOl <.OOl’ .009’ 

Any SRE Radiation Fractures 

PDI P PDI P PDI P 

182 189 182 189 182 189 

2.4 3.6 0.6 1.2 1.6 2.2 

.021 .013+ .040+ 

55% 63% 31% 40% 45% 55% 
-094 .058' .054' 

10.9 7.4 NR** 23.4 20.6 12.8 
.I18 -016' .I 13’ 

’ Fractures and radiation to bone were two of several secondary endpoints. The statistical significance of these 
analyses may be overestimated since numerous analyses were performed. 
l *NR = Not Reached. 

Bone lesion response was radiographically assessed at baseline and at 3, 6, and 12 months. The complete + partial 
response was 33% in Pamidronate Disodium Injection patients and 18% in placebo patients treated with chemotherapy 
(P = .OOl I. No difference was seen between Pamidronate Disodium Injection and placebo in hormonally-treated patients. 

Pain and analgesic scores, ECOG performance status and Spitzer quality of life index were measured at baseline and 
periodically during the trials. The changes from baseline to the last measurement carded forward are shown in the following 
table: ’ 

Mean Change (A) from Baseline at Last Measvement 

Breast Cancer Patients Breast Cancer Patients 
Receivinq Chemotherapy Receiviiq Hormonal Therapy 

Pamidronate Placebo PDI vs P Pamidronate Placebo PDI vs P 
Disodium Oisodium 
Injection Injection 

N Mean A N Mean A P-Value* N Mean A N Mean A P-Value* 

Pain Score 175 +0.93 183 +1.69 -050 173 +0.50 179 +1.60 -007 

Analgesic Score 175 +0.74 183 +I.55 .009 173 +0.90 179 +2.28 < .OOl 

ECOG PS 178 +0.81 186 +1.19 .002 175 +0.95 182 +0.90 .773 

Spitzer QOL 177 -1.76 185 -2.21 .103 173 -1.86 181 -2.05 .409 

Decreases in pain, analgesic scores and ECOG PS, and increases in Spitzer QOL indicate an improvement from baseline 

*The statistical significance of analyses of these secondary endpoints of pain, quality of life, and performance status in 
all three trials may be overestimated since numerous analyses were performed. 
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INDICATIONS AND USAGE: 

Hypercalcemia of Malignancy 
Pamidronate Disodium Injection, in conjunction with adequate hydration, is indicated for the treatment of moderate or severe 
hypercalcemla associated with malignancy, with or without bone metastases. Patients who have either epidermoid or non- 
epidermoid tumors respond to treatment with Pamidronate Disodium Injection. Vigorous saline hydration, an integral part of 
hypercaloemia therapy, should be initiated promptly and an attempt should be made to restore the urine output to about 2 
L/day throughout treatment. Mild or asymptomatic hypercalcemia may be treated with conservative measures (i.e., saline 
hydration, with or without loop diuretics). Patients should be hydrated adequately throughout the treatment, but 
overhydration, especially in those patients who have cardiac failure, must be avoided. Diuretic therapy should not be 
employed prior to correction of hypovolemia. The safety and efficacy of Pamidronate Disodium Injection in the treatment of 
hypercalcemia associated with hyperparathyroidism or with other non-tumor-related conditions has not been established. 

Paget’s Disease 
Pamidronate Disodium Injection is indicated for the treatment of patients with moderate to severe Paget’s disease of bone. 
The effectiveness of Pamidronate Disodium Injection was demonstrated primarily in patients with serum alkaline phosphatase 
23 times the upper limit of normal. Pamidronate Disodium Injection therapy in patients with Paget’s disease has been 
effective in reducing serum alkaline phosphatase and urinary hydroxyproline levels by 250X in at least 50% of patients, and 
by 230% in at least 80% of patients. Pamidronate Disodium Injection therapy has also been effective in reducing these 
biochemical markers in patients with Paget’s disease who failed to respond, or no longer responded to other treatments. 

Osteolytic Bone Metastaaes of Breast Cancer and Osteolytic Lesions of Multiple Myeloma 

Pamidronate Disodium Injection is indicated, in conjunction with standard antineoplastic therapy, for the treatment of 
osteolytio bone metastases of breast cancer and osteolytio lesions of multiple myeloma. The Pamidronate Disodium Injection 
treatment effect appeared to be smaller in the study of breast cancer patients receiving hormonal therapy than in the study of 
those receiving chemotherapy, however, overall evidence of clinical benefit has been demonstrated (see CLINICAL 
PHARMACOLOGY, Osteolytic Bone Metsstases of Sreast Cancer and Osteolytic Lesions of Multiple Myeloma, clinca~ Tnds 
section). 

CONTRAINDICATIONS: 
Pamidronate Disodium Injection is contraindicated in patients with clinically significant hypersensitivity to Pamidronate 
Disodium Injection or other bisphosphonates. 

WARNINGS: 
In both rats and dogs, nephropathy has been associated with intravenous (bolus and infusion) administration of Pamidronate 
Disodium Injection. 

Two 7-day intravenous infusion studies were conducted in the dog wherein Pamidronate Disodium Injection was given 
for 1, 4, or 24 hours at doses of 1 to 20 mglkg for up to 7 days. In the first study, the compound was well tolerated at 3 
mgikg (1.7 x highest recommended human dose [HRHDJ for a single intravenous infusion) when administered for 4 or 24 
hours, but renal findings such as elevated BUN and creatinine levels and renal tubular necrosis occurred when 3 mg/kg was 
infused for 1 hour at doses of 210 mg/kg. In the second study, slight renal tubular necrosis was observed in 1 male at 1 
mg/kg when infused for 4 hours. Additional findings included elevated BUN levels in several treated animals and renal tubular 
dilation and/or inflammation at 2.1 mg/kg after each infusion time. 

Pamidronate Disodium Inject&on was given to rats at doses of 2, 6, and 20 mg/kg and to dogs at doses of 2, 4, 6, and 
20 mg/kg as a l-hour infusion, once a week, for 3 months followed by a l-month recovery period. In rats, nephrotoxicity 
was observed at 26 mg/kg and included increased BUN and creatinine levels and tubular degeneration and necrosis. These 
findings were still present at 20 mgkg at the end of the recovery period. In dogs, moribundity/death and renal toxicity 
occurred at 20 mg/kg as did kidney findings of elevated BUN and creatinine levels at 26 mg/kg and renal tubular 
degeneration at 24 mg/kg. The kidney changes were partially reversible at 6 mg/kg. In both studies, the dose level that 
produced no adverse renal effects was considered to be 2 mg/kg (1 .l x HRHD for a single intravenous infusion). 

Patients who receive an intravenous infusion of Pamidronate Disodium Injection should have periodic evaluations of 
standhard laboratory and clinical parameters of renal function. 

St&dies conducted in young rats have reported the disruption of dental dentine formation following single- end multi- 
dose administration of bisphosphonates. The clinical significance of these findings is unknown. 

PRECAUTIONS: 
General 
Standard hypercalcemia-related metabolic parameters, such as serum levels of calcium, phosphate, magnesium, and 
potassium, should be carefully monitored following initiation of therapy with Pamidronate Disodium Injection. Cases of 
asymptomatic hypophosphatemia (12%), hypokalemia (7%), hypomagnesemia (1 1 %), and hypocalcemia (5%-12%). were 
reported in Pamidronate Disodium Injection-treated patients. Rare cases of symptomatic hypocalcemia (including tetany) have 
been reported in association with Pamidronate Disodium Injection therapy. If hypocalcemia occurs, short-term calcium 
therapy may be necessary. In Paget’s disease of bone, 17% of patients treated with 90 mg of Pamidronate Disodium 
Injection showed serum calcium levels below 8 mg/dL. 

Pamidronate Disodium Injection has not been tested in patients who have class DC renal impairment (creatinine 25.0 
mg/dL), and in few multiple myeloma patients with serum creatinine 23.0 mg/dL. (See also CLINICAL PHARMACOLOGY, 
Pharmacokinetics). Clinical judgment should detemrine whether the potential benefit outweighs the potential risk in such 
patients. 

Laboratory Tests 
Serum calcium, electrolytes, phosphate, magnesium and creatinine, and CBC, differential, and hematoorit/hemoglobin must 
be closely monitored in patients treated with Pamidronate Disodium Injection. Patients who have preexisting anemia, 
leukopenia, or thrombooytopenia should be monitored carefully in the first two 2 weeks following treatment. 
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Drug Interactions 
Concomitant administration of a loop diuretic had no effect on the calcium-lowering action of Pamidronate Disodium 
Injection. 

Carcinogenesis, Mutagenesis. lmpaiment of Fertiiii 
In a 104week carcinogenicity study (daily oral administration) in rats, there was a positive dose response relationship for 
benign adrenal pheochromocytoma in males (P<O.OOOOl). Although this condition was also observed in females, the 
incidence was not statistically significant. When the dose calculations were adjusted to account for the limited oral 
bioavailability of pamidronate disodium in rats, the lowest daily dose associated with adrenal pheochromocytoma was similar 
to the intended clinical dose. Adrenal pheochromocytoma was also observed in low numbers in the control animals and is 
considered a relatively common spontaneous neoplasm in the rat. Pamidronate disodium (daily oral administration) was not 
carcinogenic in an 80-week study in mice. 

Pamidronate Disodium was nonmutagenic in six mutagenicity assays: Ames test, Salmonella and Escherichianiver- 
microsome test, nucleus-anomaly test, sister-chromatid-exchange study, point-mutation test, and micronucleus test in the 
rat. 

In rats, decreased fertility occurred in the first-generation offspring of parents who had received 150 mg/kg of 
pamidronate disodium orally; however, this occurred only when animals were mated with members of the same dose group. 
Pamidronate disodium has not been administered intravenously in such a study. 

Pregnancy Category C 
There are no adequate and well-controlled studies in pregnant women. 

Rolus intravenous studies conducted in rats and rabbits determined that Pamidronate Disodium Injection produces 
maternal toxicity and embryo/fetal effects when given during organogenesis at doses of 0.6 to 8.3 times the highest 
recommended human dose for a single intravenous infusion. As it has been shown that Pamidronate Disodium Injection can 
cross the placenta in rats and has produced marked maternal and nonteratogenic embryo/fetal effects in rats and rabbits, it 
should not be given to women during pregnancy. 

Nursing Mothers 
It is not known whether Pamidronate Disodium Injection is excreted in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when Pamidronate Disodium Injection is administered to a nursing woman. 

Pediatric Use 
Safety and effectiveness of Pamidronate Disodium Injection in pediatric patients have not been established. 

ADVERSE REACTIONS: 
Clinical Studies 
Hypercabmia of Malignancy 
Transient mild elevation of temperature by at least 1 OC was noted 24 to 48 hours after administration of Pamidronate 
Disodium Injection in 34% of patients in clinical trials. In the saline trial, 18% of patients had a temperature elevation of at 
least 1 OC 24 to 48 hours after treatment. 

Drug-related local soft-tissue symptoms (redness, swelling or induration and pain on palpation) at the site of catheter 
insertion were most common (18%) in patients treated with 90 mg of Pamidronate Disodium Injection. When all on-therapy 
events are considered, that rate rises to 41%. Symptomatic treatment resulted in rapid resolution in all patients. 

Rare cases of uveitis, iritis, scleritis, and episcleritis have been reported, including one case of scleritis, and one case of 
uveitis upon separate rechallenges. 

Four of 128 patients (3%) who received Pamidronate Disodium Injection during the three U.S. controlled hypercalcemia 
clinical studies were reported to have seizures, 2 of whom had preexisting seizure disorders. None of the seizures were 
considered to be drug-related by the investigators. However, a possible relationship between the drug and the occurrence of 
seizures cannot be ruled out. It should be noted that in the saline arm 1 patient (4%) had a seizure, 

At least 15% of patients treated with Pamidronate Disodium Injection for hypercalcemia of malignancy also experienced 
the fojlowing adverse events during a clinical trial: 

Gendrak fluid overload, generalized pain 
Cardiovascular: Hypertension 
Gastrointestina: Abdominal pain, anorexia, constipation, nausea, vomiting 
GenitourinarF Urinary tract infection 
Musculoskeletal: Bone pain 
-@of Vi Anen+, hypokdemia, hypomagnesemia, hypophosphatemia 
Many of these adverse experiences may have been related to the underlying disease state. 
The following table lists the adverse experiences considered to be treatment-related during the comparative, controlled U.S. trials. 
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Treatment-Related Adverse Experiences Reported in Three U.S. Controlled Clinical Trials 

G~#lMd 

Edema 

Fatigue 

Fl?WX 

Fluid overload 

Infusion-site reaction 

Moniliasis 

Rigors 

Gastrointestinal 

Abdominal pain 

Anorexia 

Constipation 

Diarrhea 

Dyspepsia 

Gastrointestinal 

hemorrhage 

Nausea 

Stomatitii 

Vomiting 

Respiratory 

Dyspnea 

Rales 

Rhinitii 

Upper respiratory 

infection 

CNS 

Anxiety 

Convulsions 

Insomnia 

Nervousness 

Psychosis 

Somnolence 

Taste perversion 

Cardiovascular 

Atrial fibrillation 

Atrial flutter 

Cardiac failum 

Hypertension 

Syncope 

Tachycardia 

Hypothyroidism 

Hemic and Lymphatic 

Anemia 

Leukopenia 

Neutropenia 

Thrombocytopenia 

Muscufoskeletal 

Myalgia 

Urngenital 

Uremia 

Laboratory Abnormafiies 

Hypocalcemia 

Hypokalemia 

Hypomagnesemia 

Hypophosphatemia 

Abnormal liver function 

Percent of Patients 

Pamidmnate Disodium Injection 

Mma 60 mg 90 mg 
over 4 hr over 24 hr over 24 hr 

n=23 n=73 n=17 

0 

0 

26 

0 

0 

0 

0 

0 

4 

4 

0 

4 

0 

4 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

4 

0 

4 

4 

0 

0 

1 

0 

19 

0 

4 

0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

3 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

1 

4 

10 
9 

0 

0 0 0 

12 0 0 

18 9 0 

0 6 0 
18 0 0 
6 0 0 

0 0 4 

0 0 

12 0 
6 3 

0 0 

0 0 

6 0 0 
18 6 0 
0 3 0 
0 0 0 

6 

6 

0 

0 

0 

0 

0 

12 

18 

12 

18 

0 

Didmnel 

7.6 mgikg 

x 3 days 

n=35 

3 

0 

0 

0 

0 

3 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

3 

n=23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 
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Paget k Disease 
Transient mild elevation of temperature >I “C above pretreatment baseline was noted within 49 hours after completion of 
treatment in 21% of the patients treated with 90 mg of Pamidronate Disodium Injection in clinical trials. 

Drug-related musculoskeletal pain and nervous systems (dizziness, headache, paresthesia, increased sweating) were more 
common in patients with Paget’s disease treated with 90 mg of Pamidronate Disodium Injection than in patients with 
hypercalcemia of malignancy treated with the same dose. 

Adverse experiences considered to be related to trial drug, which occurred in at least 5% of patients with Paget’s disease 
treated with 90 mg of Pamidronate Disodium Injection in two U.S. clinical trials, were fever, nausea, back pain, and bone 
pain. 

At least 10% of all Pamidronate Disodium Injection-treated patients with Paget’s disease also experienced the following 
adverse experiences during clinical trials: 

Cardiovascular: Hypertension 
MusculoskeletaJ: Arthrosis, bone pain 
Nervous system: Headache 
Most of these adverse experiences may have been related to the underlying disease state. 

Ostaoiytic Bone Meta*ta*a of Breast Cancer and O*teoiytic Lesions of Multiple Myeloma 
The most commonly reported (> 15%) adverse experiences occurred with similar frequencies in the Pamidronate Disodium 
Injection and placebo treatment groups, and most of these adverse experiences may have been related to the underlying 
disease state or cancer therapy. 

Commonly Reported Adverse Experiences in Three U.S. Controlled Clinical Trials 

Pamidronate 

General 
Asthenia 
Fatigue 
Fever 
Metastases 

b Pain 

Digestive System 
Anorexia 
Constipation 
Diarrhea 
Dyspepsia 
Nausea 
Pain Abdominal 
Vomiting 

,. - 

Hemic and Lymphatic 

Anemia 
Granulocytopenia 
Thrompytopenia 

Musculoskeletal System 

Arthralgias 
Myalgia 
Skeletal pain 

CNS 
Anxiety 
Headache 
Insomnia 

Respiratory System 
Coughing 
Oyspnea 
Pleural Effusion 
Sinusitis 
Upper Respiratory Tract 

Infection 

Urogenital System 
Urinary Tract Infection 

Injection 
90 mg 

over 4 hrs 
N =205 

% 

Placebo 
N=187 

% 

Pamidronate 
Disodium 
Injection 
90 mu 

over 2 hours 
N=367 

% 

Placebo 
N=386 

% 

All 
Pamidronate 

Disodium 
Injection 
90 mq 

N=572 
% 

Placebo 
N=573 

% 

16.1 17.1 25.6 19.2 22.2 18.5 
31.7 28.3 40.3 28.8 37.2 29.0 
38.5 38.0 38.1 32.1 38.5 34.0 
1 .o 3.0 31.3 24.4 20.5 17.5 

13.2 11.8 15.0 18.1 14.3 16.1 

17.1 17.1 31.1 24.9 26.0 22.3 
28.3 31.7 36.0 38.6 33.2 35.1 
26.8 26.8 29.4 30.6 28.5 29.7 
17.6 13.4 18.3 15.0 22.6 17.5 
35.6 37.4 63.5 59.1 53.5 51.8 
19.5 16.0 24.3 18.1 22.6 17.5 
16.6 19.8 46.3 39.1 35.7 32.8 

47.8 41.7 39.5 36.8 42.5 38.4 
20.5 15.5 19.3 20.5 19.8 18.8 
16.6 17.1 12.5 14.0 14.0 15.0 

10.7 7.0 15.3 12.7 13.6 10.8 
25.4 15.0 26.4 22.5 26.0 20.1 
61.0 71.7 70.0 75.4 66.8 74.0 

7.8 9.1 18.0 16.8 14.3 14.3 
24.4 19.8 27.2 23.6 26.2 22.3 
17.1 17.2 25.1 19.4 22.2 19.0 

26.3 22.5 25.3 19.7 25.7 20.6 
22.0 21.4 35.1 24.4 30.4 23.4 
2.9 4.3 15.0 9.1 10.7 7.5 

14.6 16.6 16.1 10.4 15.6 12.0 

32.2 28.3 19.6 20.2 24.1 22.9 

15.6 9.1 20.2 17.6 18.5 15.6 
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Of the toxicities commonly associated with chemotherapy, the frequency of vomiting, anorexia, and anemia were 
slightly more common in the Pamidronate Disodium Injection patients whereas stomatitis and alopecia occurred at a 
frequency similar to that in placebo patients. In the breast cancer trials, mild elevations of serum creatinine occurred in 
18.5% of Pamidronate Disodium Injection patients and 12.3% of placebo patients. Mineral and electrolyte disturbances, 
including hypocalcemia, were reported rarely and in similar percentages of Pamidronate Disodium Injection-treated patients 
compared with those in the placebo group. The reported frequencies of hypocalcemia, hypokalemia, hypophosphatemia, 
and hypomagnesemia for Pamidronate Disodium Injection-treated patients were 3.3%, 10.5%, 1.7% and 4.4%, 
respectively, and for placebo-treated patients were 1.2%. 12%, 1.7%, and 4.5%‘ respectively. In previous hypercalcemia 
of malignancy trials, patients treated with Pamidronate Disodium Injection (60 or 90 mg over 24 hours) developed 
electrolyte abnormalities more frequently (see ADVERSE REACTIONS, Hypemdcemia of Malignancy). 

Arthralgias and myalgias were reported slightly more frequently in the Pamidronate Disodium Injection group than in the 
placebo group (13.6% and 26% vs 10.8% and 20.1%, respectively). 

In multiple myeloma patients, there were five Pamidronate Disodium Injection-related serious and unexpected adverse 
experiences. Four of these were reported during the 12-month extension of the multiple myeloma trial. Three of the reports 
were of worsening renal function developing in patients with progressive multiple myeloma or multiple myeloma-associated 
amyloidosis. The fourth report was the adult respiratory distress syndrome developing in a patient recovering from 
pneumonia and acute gangrenous cholecystitis. One Pamidronate Disodium Injection-treated patient experienced an allergic 
reaction characterized by swollen and itchy eyes, runny nose, and scratchy throat within 24 hours after the sixth infusion. 

In the breast cancer trials, there were four Pamidronate Disodium Injection-related adverse experiences, all moderate in 
severity, that caused a patient to discontinue participation in the trial. One was due to interstitial pneumonitis, another to 
malaise and dyspnea. One Pamidronate Disodium Injection patient discontinued the trial due to severe bone pain after each 
infusion, which the investigator felt was trial-drug-related. 

Post-Marketing Expe&nce 
Rare instances of allergic manifestations have been reported, including hypotension, dyspnea, or angioedema, and, very 
rarely, anaphylactic shock. Pamidronate Disodium injection is contraindicated in patients with clinically significant 
hypersensitivity to Pamidronate Disodium Injection or other bisphosphonates (see CONTRAINDICATIONS). 

OVERDOSAGE: 
There have been several cases of drug maladministration of intravenous pamidronate disodium in hypercalcemia patients 
with total doses of 225 mg to 300 mg given over 2 l/2 to 4 days. All of these patients survived, but they experienced 
hypocalcemia that required intravenous and/or oral administration of calcium. 

In addition, one obese woman (95 kg) who was treated with 285 mg of Pamidronate Disodium Injection/day for 3 days 
experienced high fever (39.5W. hypotension (from 170/90 mmHg to SO/60 mmHg1, and transient taste penfersion, noted 
about 6 hours after the first infusion. The fever and hypotension were rapidly corrected with steroids. 

If overdosage occurs, symptomatic hypocalcemia could also result; such patients should be treated with short-term 
intravenous calcium. 

DOSAGE AND ADMINISTRATION: 
Hypercalcemia of Malignancy 
Consideration should be given to the severity of as well as the symptoms of hypercalcemia. Vigorous saline hydration alone 
may be sufficient for treating mild, asyrnptomatic hypercalcemia. Overhydration should be avoided in patients who have potential 
for cardiac failure. In hypercalcemia associated with hematologic malignancies, the use of glucocorticoid therapy may be helpful. 

Moderate Hypercafcemia 
The recommended dose of Pamidronate Disodium injection in moderate hypercalcemia (corrected serum calcium* of 
approximately 12 to 13.5 mg/dU is 60 to 90 mg. The 60-mg dose is given as an initial, SINGLE-DOSE, intravenous 
infusion over at least 4 hours. The SO-mg dose must be given by an initial, SINGLE-DOSE, intravenous infusion over 24 

hov. 

Severe Hypercalcemia 
The recommended dose of Pamidronate Disodium Injection in severe hypercalcemis (corrected serum calcium*> 13.5 
mg/dL) is 90 mg. The SO-mg dose must be given by an initial, SINGLE-DOSE, intravenous infusion over 24 hours. 

*Albumin-corrected serum calcium (CCa,mg/dL) = serum calcium, mg/dL + 0.8 (4.0-serum albumin, g/dL). 

Retreatment 
A limited number of patients have received more than one treatment with Pamidronate Disodium injection for 
hypercalcemia. Retreatment with Pamidronate Disodium Injection, in patients who show complete or partial response 
initially, may be carried out if serum calcium does not return to normal or remain normal after initial treatment. It is 
recommended that a minimum of 7 days elapse before retreatment, to allow for full response to the initial dose. The dose 
and manner of retreatment is identical to that of the initial therapy. 

Paget’s Disease 
The recommended dose of Pamidronate Disodium Injection in patients with moderate to severe Paget’s disease of bone is 
30 mg daily, administered as a 4-hour infusion on 3 consecutive days for a total dose of 90 mg. 

Retreatment 
A limited number of patients with Paget’s disease have received more than one treatment of Pamidronate Disodium 
Injection in clinical trials. When clinically indicated, patients should be retreated at the dose of initial therapy. 
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Osteolytic Bone Lesions of Mui@3le Myeloma 
The recommended dose of Pamidronate Diiodium Injeotion in patients with osteolytio bone lesions of multiple myeloma is 
90 mg administered as a 4-hour infusion g’nren on a monthly basis. 

Patients with marked Bence-Jones proteinuria and dehydration should receive adequate hydration prior to pamidronate 
disodium infusion. 

Limited information is available on the use of Pamidronate Disodium Injection in multiple myeloma patients with a serum 
creatinine ~3.0 mg/dL. 

The optimal duration of therapy is not yet known, however, in a study of patients with myeloma, final analysis after 21 
months demonstrated overall benefits (see C/i&A Trial section). 

Osteolytk Bone Metastaaes of &east Camxw 
The recommended daee of Pamkkonate Disodium Injection in patients with osteolytic bone metastases is 90 mg 
administered over a 2-hour infusion given every 3 to 4 weeks. 

Pamidronate Disodium Injection has bean frequenly used with doxorubicin, fluorouracil, cyclophospham’de, methotrexate, 
mitoxantrone, vinblastine, dexamethasone, prednisone, melphalan, vincristine, megesterol, and tamotifen. It has been given less 
frequently with etoposide, cisplatin, cytabrine, paclitaxel, and aminoglutethimide. The optimal duration of therapy is not 
known, however, in two breast cancer studies, final analyses performed after 24 months of therapy demonstrated overall 
benefits (see Cfinicl Tris& section). 

Preparation of Infusion 
Hypefcakemia of Malignancy 
The daily dose must be administered as an intravenous infusion over at least 4 hours for the 60-mg dose, and over 24 
hours for the 90-mg dose. The recommended dose should be diluted in 1000 mL of sterile 0.45% or 0.9% Sodium 
Chloride injection, USP, or 5% Dextrose Injection, USP. This infusion solution is stable for up to 24 hours at room 
temperature. 

Paget% Disesse 
The recommended daily dose of 30 mg should be diluted in 500 mL of sterile 0.45% or 0.9% Sodium Chloride Injection, 
USP, or 5% Dextrose Injection, USP, and administered over a 4-hour period for 3 consecutive days. 

Osteolytic Bone Metastases of Breast Cancer 
The recommended dose of 90 mg should be diluted in 250 mL of sterile 0.45% or 0.9% Sodium Chloride Injection, USP, 
or 5% Dextrose Injection, USP, and administered over a 2-hour period every 3 to 4 weeks. 

i Ostedytic Bone Lesions of Mult&Ie Myefoma 
The recommended dose of 90 mg should be diluted in 500 mL of sterile 0.45% or 0.9OAD Sodium Chloride Injection, USP, 
or 5% Dextrose Injection, USP, and administered over a 4hour period on a monthly basis. 

Pamkfronate Dfsodium Injection must not be mixed with calcium-containing infusion solutions, such as Ringer’s solution, 
and should be given in a single intravenous solution and line separate from all other drugs. 

Note: Parenteral drug products should be inspected visually for particulate matter and disooloration prior to 
administration. whenever solution and container permit. 

HOW SUPPLIED: 
NIX. Product 

No. No. 

730410 63323-734-10 
730510 63323-735-10 

f 1 

Pamidronate Disodium Injection, 30 mg/vial (3 mg/mL), in a 10 mL vial 
Pamidronate Disodium Injection, 90 mg/vial (9 mg/mL), in a 10 mL vial 

Store at controlled room temperature 15O- 30°C (59” - 86“F). 

45860llssued: May 1999 
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PAMIDRONATE 
DISODIUM 

INJEClTON 

30 mglvial 

(3 mg/mL) 

For Intravenous 
Infusion 

Do not mix with 
calcium-containing 
infusion solutions. 

10 mL Vial 

N 63323-734-l 0 Sterile, Nonpyrogenic 730410 

Each mL contains: 3 mg Pamidronate Disodium; 47 mg 
Mannitol,USP; Water for Injection, USP, q.s.; Phosphoric acid to 
adjust pH. The pH of the solution is 6.0 to 7.4. 

Usual Dosage: See insert. 

MUST BE DILUTED PRIOR TO ADMINISTRATION. 

Rx only 

401908 
LOT 
EXP 



PAMIDRONATE 

DISODIUM 

INJECTTON 

(9 mglmL) 

For Intravenous 
Infusion 

Do not mix with 
calcium- containing 
infusion solutions. 

10 I& Vial 

N 63323-735-10 Sterile, Nonpyrogenic 730510 

Each mL contains: 9 mg Pamidronate Disodium; 37.5 mg 
Mannitol,USP; Water for Injection, USP, q.s.; Phosphoric acid to 
adjust PH. The pH of the solution is 6.0 to 7.4. 

Usual Dosage: See insert. 

MUST BE DILUTED PRIOR TO ADMINISTRATION. 

Rx only 

401909 
LOT 

EXP 
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INJECTtON 

(3 mg/mL) 

For Intravenous 
Infusion 

Do not mix with 
calcium-containing 
infusion solutions. 

10 mL Vial 

N 63323-734-10 Sterile, Nonpyrogenic 

Each mL contains: 3 mg Pamidronate Disodium; 47 mg 
Mannitol,USP; Water for Injection, USP, q.s.; Phosphoric acid to 
adjust pH. The pH of the solution is 6.0 to 7.4. 

Usual Dosage: See insert. 

MUST BE DILUTED PRIOR TO ADMINISTRATION. 

Rx only 

401908 
LOT 
EXP 
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II 90 ma/vial I 
(9 mg/mL) 

For Intravenous 
Infusion 

Do not mix with 
calcium- containing 
infusion solutions. 

10 mL Vial 

N 63323-735-10 Sterile, Nonpyrogenic 730510 

Each mL contains: 9 mg Pamidronate Disodium; 37.5 mg 
Mannitol,USP; Water for Injection, USP, q,s.; Phosphoric acid to 
adjust pH. The pH of the solution is 6.0 to 7.4. 

Usual Dosage: See insert. 

MUST BE DILUTED PRIOR TO ADMINISTRATION. 

Rx only 

401909 
LOT 
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Table 3. Number of all-listed diagnoses for discharges from short-stay hospitals, by ED-g-CM code, sex and age of patient, and 
geographic region of hospital: Unlted States, WS-Con. 

arges of inpatients from non-Federal hospitals. Exdudes newborn infanfs. Code numbers am from the Into CIassmca 
! Mo&ication (ICD-S-CM). Totals indude data fw catagories nol lied in fable; see Methods section] 

’ tfonofDiseeses.sthf?~, 

sex’ Age Region 

bx-9-m code 
under 1544 45-64 

Total Male Female lfiY== years years 
=Y== 
endover Northeast Midwest 3outll west 

272 .............. 
272.0 ............. 
272.1 ............. 
272.2 ............. 
272.4 ............. 
272.9 ............. 

273 ............... 
273.1 ............. 
273.8 ............. 

274 .............. 
274.0 ............. 
274.9 ............. 

275 .............. 
275.0 ............. 
275.2 ............. 

1,023 
572 

33 
17 

379 
10 

275.3 . . _ 
1""-"'J RXW! 

276 . . . . . . . . . . 
276.0 ......... 
276.1 ......... 
276.2 ......... 
276.3 ......... 

276.7 ............. 
276.8 ............. 
276.9 ............. 

271 .............. 
277.0 ............. 
277.00 ............ 

278 .............. 
278.0 ............. 
278.00 ............ 
278.01 ............ 
278.8 ........... . . 

279 .............. 
279.0 ............. 

30-289 ............. 

280 .............. 
260.0 ............. 
280.8 ............. 
280.9 ............. 

261 .............. 
281.0 ............. 
281.1 ............. 
281.9 ............. 

282 .............. 
282.4 ............. 
282.5 ............. 
282.6 ............. 

............ 

4,042 
94 

759 
155 

38 
19 

1,791 

61 
242 
n6 
106 

45 
25 
25 

567 
556 
429 
127 

l 5 

526 
284 

17 
% 

206 
'5 

26 
'5 
la 

117 
35 
81 

94 
t 

30 
19 
39 

1,635 
37 

322 
75 
17 
'8 

713 

29 
128 
264 

42 

27 
15 
15 

190 
186 
151 

35 
l 

110 
l 

39 

18 
51 

2,407 
57 

437 
80 
21 
11 

1.076 

32 
114 
513 

a4 

ia 
11 
11 

19 
IO 

*8 

* 

3,921 

583 
356 

v 
217 

11 
'6 

2385 
383 
228 

f6 
I47 

107 
37 
10 
51 

130 
Ia 
18 
a3 
18 
*5 
59 

1,536 

200 

128 
t 

70 

40 
12 

l 

20 

53 

5 

l 

39 
*8 

l 

27 

............ 

............ 

l FQUnS does not meet standard of reliability or predsion. 
- Quantity zero. 

496 
288 

16 
v 

I74 
* 

29 
l 

21 

57 
19 
37 

377 
370 
277 

92 
l 

67 
25 
*6 
31 

76 
13 
14 
44 
10 

l 

31 

* 
l 

* 

* 

l 

l 

l 

l 

*6 

* 

* 

l 

l 

387 
v 
25 
22 

* 
t 

287 
c 

10 
22 
'8 

14 
11 
11 

ts 
+a 
% 

l 

l 

t 

l 

179 

19 
l 

l 

15 

t 
* 

l 

29 

l 

l 

22 

7 

l 

10 

Number of afl-liied diinoses in Wusamfs 

114 
63 
% 

* 

36 
l 

428 
252 

16 
? 

145 
l 

10 
l 

9 

9 
t 
l 

47 
l 

I7 
11 
16 

656 
11 
94 
26 
VI 

l 

311 

10 
35 

146 
15 

18 
14 
I4 

162 
159 
111 
47 

l 

11 
l 

*8 

40 

10 
29 

55 
1 

18 
11 
24 

747 
13 

159 
34 
t8 
Ti 

244 

21 
52 

192 
17 

% 
l 

1 

247 
241 
166 

55 
l 

v 

* 

l 

t 

954 615 

130 119 
76 79 

l l 

52 40 

11 18 
l t 
l l 

% 10 

n 11 
‘6 

l 

13 l 

55 * 

+8 l 

l * 

46 
* 

479 241 
257 166 

11 * 

? l 

198 62 

l * 

30 

% 

ia 

125 
40 
a4 

96 
* 

33 
13 
47 

2,252 
63 

481 
73 
19 
10 

950 

28 
145 
417 

66 

% 
l 

l 

11 
* 

'5 

44 
12 
31 

43 
l 

16 
‘3 
20 

746 
15 

123 
30 

l 

l 

352 

*8 
43 

156 
11 

15 
*9 
9 

108 

$05 
84 
21 

l 

l 

l 

l 

l 

1,972 

314 
199 

l 

111 

78 
32 
29 
33 

13 
+s 

l 

* 

l 

l 

839 

117 
71 

l 

44 

22 

10 
l 

% 

36 

5 

l 

24 
t 
l 

Ia 

275 
149 

% 
l 

113 
l 

15 
t 

13 

43 
14 
29 

49 
+ 

18 
'6 
21 

1,128 
27 

225 
46 
12 
% 

465 

13 
67 

225 
42 

14 
'9 
'9 

167 
165 
129 

36 
l 

t 

l 

915 

136 
78 

l 

56 

25 

10 

l 

11 

31 
l 

c 

22 

l 

l 

15 

313 194 
165 93 

16 % 
"6 +s 

120 a5 
t l 

21 
t I 

16 

53 
16 
36 

78 
l 

27 
17 
33 

1,512 
35 

287 
49 
17 
v 

696 

23 
83 

273 
42 

v 

l 

5 

34 

12 
21 

34 
t 

*8 
% 
16 

ix7 
17 

124 
30 

l 

l 

278 

18 ' 
48 

123 
12 

7 
l 

* 

190 101 
186 99 
138 78 

48 22 
* l 

l 

l 

‘6 

l 

1,417 

228 

144 
l 

81 

46 
16 

l 

22 

46 

l 

10 
29 
'g 

t 

21 

750 

102 
63 

l 

36 

15 
l 

4 

10 

16 
t 
l 

*8 

l 

l 

5 

NOE: Estimates of 5.000-9.000 am to be used with caution; see Methods section. 
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Table 3. Number of ail-listed diagnoses for discharges from short-stay hospitals, by IClM-CM code9 sex and age of patient, and 
geographic region of hospital: United States, lS64kn. 
jOischargesofinpatientsfromnan-federalhospitalsExdudssnewbominfants.Codeflumbersarefromthe IntemaCwdClassificationofD~, 
cIinicalM~~~~~C~MJ.TotalsindudedataforcategociesnotlistedintaMe;seeMethodssec(ionl 

9th Revr'sion, 

IcD-9-cM code Total 

sex Age Ragion 

under 15-44 45-64 65 years 
Male Female 15yeaf-s years YeaS andover Northeast Milesl swlh wesl 

726.65 ............ 
726.7 ............. 
726.9 .............. 
726.91 ............ 

727 .............. 
727.0 ............. 
727.00 ............ 
727.05 ............ 
727.4 ............. 
727.8 ............. 

728 .............. 
728.8 ............. 
728.85 ............ 
72886 ............ 
728.89 ............ 
728.9 ............. 

729 .............. 
729.1 ............. 
729.2 ............. 
729.5 ............. 
729.8 ............. 
729.81 ............ 
729.82 ............ 
729.89 . . . . . . . . . . . . 

730 .............. 
730.0 ............. 
730.07 ............ 
730.08 ............ 
730.1 ............. 
730.15 ............ 
730.17 ............ 
730.18 ............ 
730.2 ............. 
730.26 ............ 
730.27 ............ 
730.28 ............ 

731.8 . .._......... 

732 ..$ . . . . . . . . . . . . 

733 .............. 
733.0 ............. 
733.00 ............ 
733.01 ............ 
733.09 ............ 
733.1 ............. 
733.10 ............ 
733.11 ............ 
733.13 ............ 
733.14 ............ 
733.15 ............ 
733.19 ............ 
733.4 ............. 
733.42 ............ 
733.49 ............ 

60 
32 
I3 
10 
7 

% 

61 
52 
14 
'6 
28 
11 

166 
54 
10 
46 
48 
% 
7 
34 

111 
33 
17 
5 
26 
c6 
3 
'6 
47 
*6 
23 
f8 

36 
19 
17 

11 

641 
297 
264 

20 
12 

182 
*5 
*5 

116 
18 
11 
22 
46 
35 
f6 

“5 
t 

‘6 
l 

25 35 

13 18 
5 "8 

l 5 
* * 
l * 

40 

26 
f6 

l 

16 
7 

54 
10 

l 

18 
20 

1 
l 

16 

59 
20 
11 

* 

13 
l 

l 

l 

22 

l 

10 
l 

40 
25 
t8 

* 

12 
* 

113 
44 
7 
29 
28 
5 

l 

18 

52 
14 
l 6 

* 

14 
* 
l 

l 

25 
* 

13 
* 

20 

9 

11 

66 

127 
33 
30 

l 

l 

36 

l 

t 

25 
l 

l 

t 

20 

15 
* 

16 
10 
$5 

l 

514 
265 
234 

16 
11 

145 
l 

t 

92 

I4 
*9 
18 
26 
19 

* 

l 

l 

l 

l 

l 

l 

* 

l 

* 

l 

* 

t 

l 

l 

* 

l 

l 

l 

l 

l 

l 

+ 

* 

* 

* 

* 

l 

* 

l 

* 

l 

7 

l 

l 

l 

t 

l 

l 

l 

l 

t 

* 

* 

* 

Number of all-listed diagnoses in thousands 

l 

l 

t 

* 

22 

13 
l 

f6 

t 

* 

23 

17 
'6 

l 

*9 

l 

47 
21 

l 

13 
v 

l 

t 

l 

22 

% 

l 

* 

% 

* 

* 

t 

c8 

* 

* 

l 

l 

l 

t 

57 
t 
l 

* 

7 

t 

l 

l 

l 

l 

l 

14 
10 

+ 

l 

l 

l 

* 

la 17 16 12 
10 7 '9 "8 

l l * * 
t * * l 

l t c l 

t * * * 

17 

10 
t 
l 

t 

l 

15 
'5 

l 

l 

* 

l 

23 82 23 14 27 16 
17 16 15 % 15 14 

l * * l t *6 
* l l c * * 

‘8 11 s J 7 % 
* I * l t l 

53 

20 

l 

15 
12 

l 

l 

7 

33 

10 
7 

t 

c6 
* 
l 

l 

15 
t 

7 
l 

65 
13 

* 

18 
28 

t 
* 

22 

52 
15 
*B 

l 

13 
l 

l 

l 

22 

l 

13 
* 

27 
10 

t 

% 
7 

l 

l 

f5 

28 

10 
*6 

l 

7 

* 

* 

l 

11 
* 
l 

t 

49 
17 

l 

17 
13 

* 
* 

'8 

25 
7 

l 

l 

7 

l 

* 

l 

10 
* 

f6 
l 

54 
18 

l 

11 
19 

l 

l 

13 

36 
10 
% 

l 

*8 

l 

l 

t 

18 
* 

L9 
l 

35 
9 
l 

10 
10 

l 

l 

‘8 

20 

% 

l 

t 

5 

l 

* 

l 

% 

l 

* 

t 

7 

l 

% 

t 

27 
ia 

9 

9 
% 

l 

t 

122 
54 
46 

* 
l 

34 

l 

* 

23 

* 

l 

l 

9 

% 

1 

12 
7 

* 

11 
l 

7 

l 

l 

l 

l 

l l l 

93 488 

22 272 
18 244 

l 19 
* '8 

21 153 
l l 

l t 

11 103 
* 13 
* '8 
t 19 

16 16 
13 12 

l * 

149 
71 
65 

l 

l 

40 

l 

l 

28 
t 
t 
l 

10 
*6 

* 

245 
112 
103 

l 

* 

72 
l 

* 

47 
c6 

* 

9 
20 
18 

* 

125 
60 
48 
% 

l 

35 

l 

l 

18 
t 
* 

% 
7 

l 

l 
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&.. /. 
, r&c analysis of components of the serum proteins per- 

$& of the amount of immunoglobulin in the serum 
$ variety of immunoglobulins move heterogeneously 
field and form a broad peak in the gamma region. 
fbulin region of the electrophoretic pattern is usually 
&a of patients and animals with plasma cell tumors. Ll 

5.y 
q, spike in this region called an M component (M for 
p commonly, the M component may appear in the 
, :globulin region. The antibody must be present at a 

&,f at least 5 g/L (0.5 g/dL) to be detectable by this 
$orresponds to approximately 109 cells producing the 

rmation that such an M component is truly monoclonal 
ofimmunoelectrophoresis that shows a single light and 
x. Hence immunoelectrophoresis and electrophoresis 
4ve and quantitative assessment of the M component, 
&e the presence of an M component has been con- 
&-esis provides the more practical information for 
&with monoclonal gammopathies. In a given patient, 
kcomponent in the serum is a reliable measure of the 
&s makes the M component an excellent tumor marker, 

&fic enough to be used to screen asymptomatic patients. 
‘&e plasma cell disorders, M components may be detected 
b&id neoplasms such as chronic lymphocytic leukemia 
& of B or T cell origin; nonlymphoid neoplasms such 
yelogenous leukemia, breast and colon cancer; a variety 
ktic conditions such as cirrhosis, sarcoidosis, parasitic 
iEh&‘s disease, and pyoderma gangrenosum; and a num- 
mune conditions, including rheumatoid arthritis, myas- 

and cold agglutinin disease. A very rare skin disease 
-ien myxedematosus or papular mucinosis is associated 
clonal gammopathy. Highly cationic IgGX is deposited 

&$of patients with this disease. It is unclear whether this 
@ity reflects the specificity of the antibody for some anti- 
pnent of the dermis. 
t&e of the M component is variable in plasma cell disorders. 
@n%tact antibody molecule of any heavy chain subclass, 
#‘an altered antibody or fragment. Isolated light or heavy 

‘produced. In some plasma cell tumors such as extramed- 
ary bone plasmacytomas, less than a third of patients 

kn%I component. In about 20 percent of myelomas, only 
are;produced and in most cases are secreted in the urine 
s,ij:. 

li h . I 
Light Chains 
(Eknce Jones proteins) 

alb n 

i.1. ‘Representative electrophoretic patterns of serum and urine. 
$‘ihustrates the normal pattern of serum and urine protein on 
;%Ce there are many different immunoglobulins in the serum, 
nobilities in an electric field produce a broad peak. The lower 
$e patterns of serum and urine proteins in a patient with 
‘&Ominance of a product of a single cell is reflected by a 

e presence of free light chains in the urine is 
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as Bence Jones proteins. The frequency of myelomas of a particular 
heavy chain class is roughly proportional to the serum concentration, 
and therefore IgG myelomas are more common than IgA and IgD 
myelomas. 

MULTIPLE MYELOMA Definition Multiple myeloma rep- 
resents a malignant proliferation of plasma cells derived from a single 
clone. The terms multiple myelotrra and myelopna may be used inter- 
changeably. The tumor, its products, and the host response to it result 
in a number of organ dysfunctions and symptoms of bone pain or 
fracture, renal failure, susceptibility to infection, anemia, hypercalce- 
mia, and occasionally clotting abnormalities, neurologic symptoms, 
and vascular manifestations of hyperviscosity. 

Etiology The cause of myeloma is not known. Myeloma oc- 
curred with increased frequency in those exposed to the radiation of 
nuclear warheads in World War II after a 20-year latency. In contrast 
to most other B cell tumors, consistent chromosomal alterations have 
not been found in patients with myeloma, though cytogenetic abnor- 
malities are noted in a substantial fraction of cases. Overexpression 
of myc or ras genes has been noted in some cases. Mutations in 
p53 and Rb-I have also been described, but no common molecular 
pathogenesis has yet emerged. The murine plasmacytoma models sug- 
gest that the induction of plasmacytomas (e.g., with mineral oil injec- 
tion) may require exposure to foreign antigens as we11 as a cellular 
event. Thus chronic antigenic stimulation may play a role in the 
transformation of a particular B cell clone. This is supported by evi- 
dence that M proteins from different persons sometimes share idio- 
types. There is also some evidence for a genetic predisposition to 
myeloma in humans. Myeloma has been seen more commonly than 
expected among farmers, wood workers, leather workers, and those 
exposed to petroleum products. The neoplastic event in myeloma may 
involve cells earlier in B cell differentiation than the plasma cell. 
Circulating B cells bearing surface immunoglobulin that share the 
idiotype of the M component are present in myeloma patients. It is 
possible that the malignant clone escapes normal control mechanisms 
at a pre-plasma cell stage of differentiation and the chronic exposure 
to a particular antigenic stimulus drives the cell to terminal differentia- 
tion. Interleukin (IL) 6 may play a role in driving myeloma cell 
proliferation; a large fraction of myeloma cells exposed to IL-6 in 
vitro respond by proliferating. It remains difficult to distinguish benign 
from malignant plasma cells on the basis of morphologic criteria in 
all but a few cases. (See Plate IV-27) - 

Incidence and Prevalence About 14,400 cases of myeloma 
were diagnosed in 1996, and 10,400 people died from the disease. 
Myeloma increases in incidence with age. The median age at diagnosis 
is 68 years. It is rare under age 40. The yearly incidence is around 4 
per 100,000 and remarkably similar in countries throughout the world. 
Males are slightly more commonly affected than females, and blacks 
have nearly twice the incidence of whites. In the age group over 25 
the incidence is 30 per 100,000. Myeloma accounts for about 1 percent 
of all malignancies in whites and 2 percent in blacks; 13 percent of 
all hematologic cancers in whites and 33 percent in blacks. 

Pathogenesis and Clinical Manifestations (Table 114-I) Bone- 
pain is the most common symptom in myeloma, affecting nearly 70 
percent of patients. The pain usually involves the back and ribs, and 
unlike the pain of metastatic carcinoma, which often is worse at night, 
the pain of myeloma is precipitated by movement. Persistent localized 
pain in a patient with myeloma usually signifies a pathologic fracture. 
The bone lesions of myeloma are caused by the proliferation of the 
tumor cells and the activation of osteoclasts that destroy the bone. 
The osteoclasts respond to osteoclast activating factors (OAF) made by 
the myeloma cells [OAFactivity can be mediated by several cytokines, 
including ILl, lymphotoxin, and tumor necrosis factor (TNF)]. How- 
ever, production of these factors stops following administration of 
glucocorticoids or interferon (IFN)-y. The bone lesions are lytic in 
nature and are rarely associated with osteoblastic new bone formation; 
therefore, radioisotopic bone scanning is less useful in diagnosis than 
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